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(57) Abstract: A heterocyclic compound represented by the formula (1 ): (1) (wherein m is an 
integer of 0 to 2; X forms an optionally substituted, saturated or unsaturated, heterocycle (B) 
in cooperation with the 1 -position nitrogen atom and 5-position carbon atom of the adjacent 
heterocycle; Z represents nitrogen or optionally substituted carbon; R 3 and R* are the same or 
dilTerenl and each represents hydrogen, halogeno, etc.; and ring A represents an (un)subsii luted, 
mono- or bicyclic, aromatic carbocycle or an (un)substi luted, 5- to 12-membered, monocyclic 
or fused, aromatic heterocycle) or a pharmaceutical^ acceptable salt of the compound. 
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i^S^HIS (aromatic carbocycle) * fcteg&i t < 5 ~ 1 2 

&<D%.mitLl3.ffi&%&mmmm (aromatic heterocycle) &&-f. ) 
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[1] TI2S: (1) : 




(D 



Wl3Mltt«M6*#brv^ t J: < . 

z ttKgUK?x SfcttWMi;** LX^X t> J: v>eaHB?** U 

gAfi«&*> U < 2^^WK^^^ (aromatic 

carbocycle) * fcf±BSlt> L < tt&Sg&© 5-1 2 J(OVft* fctlSS^**^ 
I^IS (aromatic heterocycle) tr^i" 0 ) 

*36M»±» £fcT1B [2] ~ [3 8] fcfJ*l©*WCt>BW-*. 
[2] 5£ (1) t*iVvC, SSSSBSr»fi&t-5Xa^ TSE^ : 
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(4) 


,* 1 


(6) 


(7) (8) 


-/ 

(9) 


(10) 


7 


R 

r\ R i — yR 

(12) R1 (13) 


-7' 

.Or. 

(15) 


(16) 


(17) 


OH 0 
(18) (20) 


(21) R 


-N 
(24) R 


(25) 


(26) 


(27) 







(5*fl\ nf±0-2<Bffift«:*U 

R l isJ:^R 7 ttra-*fctt»*oT, **I5W\ -R x \ -COR 15 , -co 
OR 15 , -S0 2 R 15 

-CONR 16 R 17 
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5 l^t>b<i^g^^^rPS^^tTV^t<tV\ ) , 
-C (=NR 18 > NR 1 9 R 20 

<fiif^7/^/^ gf^LOS&ff&OT/w^/^ B&t>L<fi& 

5*^ ttt02^-»:ftot, tit) l< fiit^I^r nS§:M 
L-cwrt>J:v\ ) . 

-C (=NR 21 ) NR 22 -COR 23 > -C (=NR 21 ) NR 22 -COOR 2 \ 
Sfcf4-C (=NR 21 ) NR z2 -S0 2 R 23 
15 (ffl.U R 21 *SJ:tfR 22 tex H-*fctt*fto"C. 7k*IR% ««t>U<W:« 

H^v^ n Tjv*-)vm& u r 2 emt> l < fiasatftor/^/va, 

20 1> L< tt*»»0^^ *TA*tA&s U< ttSSB*©^^ nT/Wr 

R 6 tt, zWMWn -R 25 > -COR 25 . -COOR 25 \ ^fcfi-S0 2 R 25 
25 m U R 2 5 tt. «ft t> U < B*B(W)T^*A* L < tt&g&OT 

Rtt, **W**fcttW** (flU *fcHtB-t>b<tt»ft 
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xoTUwvS, i«fttL<H:*aBft©r/l^A* l -COOR 15 , S-fcfi 
CONR u R" (fiU R J \ R^&ZXfR^tffi&bfflmvibZ. > £S 

) x-mztizmm^-rthfr-ehz, [i] ie«o«^^^ 

[3] 5$ (1) fcWrVX\ «a»B*fll«i-SX^ A: 

^ lR ^3.^ n . R vZ^° ^A, 

(2) W (14) (15) (16) (19) 



(20) (22) (23) 

at, n, R, R\ R\ R«\ R\ &£VR a i-£Wmk®mX'hZ>. ) 

[4] (1) fctSV^T, «*atBft1BdWSX* % 



/J, ^ ^ 

(2) (4) (14) (15) 

r 1 y 

O 

(20) (22) 



GS;f\ n, R. R l > R 8 > R\ fcitfR'ttlWafclSMfrOfca. ) 
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[5] «; (1) te»WC* «**BS:«*-r«X^ 



-(?*>« [1] 8B*©W«fc£** *fcttt«>ll*±fWSft5JIL 
[6] A (l) feiavvc, B***^SXfcBttSR#, TfcmM^s /May 

*fctt»t>u<tt#HHW>r5y*"efc5 [2] ~ [s] ov^tt^ia 

[7] * (l) e*3WC* B«Sr«l*t-«Xfcj3^5R#, zkSMK^ 
0#yW^^g N *fcf4ilJjM>b<f±*lllJft©r5/*T?*>* [2] - [5] 
[8] St (1) K*5V^ts Z^aiiWK^Sfctt-CR^ (fiU R 2 f*> 7k 

r^A^tfBHfcstfcv^t tv^r 5 /s, bm*> t< li&em^T^A'S. 

[l] ~ [7] ov^^B«o«0K*fk^ ^fci«^H^±FF^^^^ifeo 
[9] s (i) ^ttsz^oR 2 ^^^^gmr/^v£, sfcttiKferA' 
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[s] <D\,^frfrw&ommm\&®, *fc»t©w!t±iF»*»L6it 

[10] 5£ (1) fcjsv^ R 3 *5J;TJ«R 4 ^ H-*fcf4*4oT**IH^, 
*/ttt/NP^JR^T-*>5 [1] - [9] ov^ixd^lB^ttSBaift;^*, Sfc 
5 tt*©«*±llF**ii5it 

[11] 5t (1) KlfcVvC* R 8 *5±r^R 4 )65**lS^-Cfe5 [l] - [1 

[12] a (i) fc*sv*t\ masn?*>5 [i] ~ [i i] ©v^-rax^ian© 

10 [1 3] SC (1) fc&VvC* SUA*, «fttU<f4««»07 3 :=A«. g& 

^tz\t2m(D5-iom<DS:^:hL<}ms:^:(D^w&mmx^, [i] - 

15 [14] S: (1) fcjb^T, SRAdS, (I»t>L<ttaHHI07a=A«, g& 

«Kft©tr»5^Aafc «fcL<BlHHfcotr?s>^t g&t>L< raises 

y^yyy v ^m, b&*> t < siBii»©^^^^=/pai % g&t> l < #&g 
*>s, [i] ~ [12] ov^n^'iB«©**aft^*fcf±*^i6^±ffF** 

25 [1 5] S (1) fc*5WC 1A^ N mfttU<tt«|«ftC57 3 :=/^ g& 

«> l< nmn&ovy $ g&t tr 7 i^s. e&t> u< 

- [12] M^tifrffiaotimmk&tos &ftn*<Dm&±¥?&£tiziB« 

[16] s£ (l) KfcWt, «A«5i-a«ffl^BjftS-eflBftSttTt>J:<. 
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h£, v^r;S, ^hn£, B&t>L<#«B&0 s 

9T~V/^ ««t>U<tt««t»OT5y/S. -R x \ -or 11 , -SR 1 
^ -COR 11 , -COOR l \ -OCOR 11 , -S0 2 R n (f&U R 11 ^ 

— NR 12 R 13 (fiU R 12 *5£tfR 13 te, ra-Sfcfiaftot, **JR^ fi 

ftfc L< ttJWHftO^ PT^-^»fc*iTft\ fo^SV^FiR 12 £ R 13 /& ?_ $j 
-NR 14 COR n , -NR 14 S0 2 R 11 , -CONR 12 R 13 , £fcft-S0 2 

nr i2 r i3 s oblu r 1 \ r 12 > **±t* R l3 fiSfnat^-e&!3s r 14 ^ 

15 tK*JW^ *fcttTA'*^Kt*t". ) 

H 2 ) p -Q 2 - (flU Q l «\ -NH- -O-, £fctt-CH a -«*U 
Q 2 #, -O-, *fctt-CH a -S«U pf±l*fcf4 2 0SE»Sr*"f, > "C 
±EW8WC, «A3&qi*0«jaSr#r5»*. ilBOR 11 , R 12 , 
20 R 13 , &J;T>*R 14 te, #/r(©JKftatc*5V>TR4St>oS:*L-CV^t>J:V\ 

[i] - [15] ©v^3a*iB«^*ai«;**. *fc»±*©«*±flF»**t* 

[1 7] 5t (1) W^T, ^A^l~3fiOgm£T*E^^^"CV>T 1 b<t<> 

25 TS/g, — R 11 , -OR 11 , -SR 11 , -COR 11 , -COOR 11 , -OC 

OR 11 , -S0 2 R ll > -NR^COR 11 , -NR l4 S0 2 R 11 , -CONR 1 
2 R 13 , -S0 2 NR 12 R 13 , £fcte-NR 12 R 13 (fiU R 11 * R 12 > R 18 * 
*5J:tfR 14 », UtnEfcWH-CfcS. ) 4r*«\ £>3V>fi§tA<7> 2#Itf>g|9# 
5«»*H»IC!fcoT, -O- (CH 2 ) P -Q 2 - tt&U Q 2 *5«fctfpf*W 
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mtmm-ehZo ) ci] - ci 5] (D^^m^^mmt^m^tc 

[1 8] it (1) ^fcV^ mAtK 5£: 




(35a) (35b) (35c) (35d) 




(35e) (36) (37) 

iA©tti^st 0 ) x*hz> [1] - [1 2] o\,^hfrmM(D&mmik&® 

[19] iC (l) K:fc^T> SAriS N ^: 




(38) (39) 

(irW. p, Y 2 . Q\ &J;t>'Q 2 te. 8HfflEira«T?&5 0 ) T?*>5 S [l] - 
[2 0] £ (3 5 a) ~ (3 5 e) , (3 6) - (3 9) K*5^t\ Y 1 ^ 

Tkmm^ AP^jgf, vrys, -r 3 \ -or 31 , -sr 3 \ -so 2 

£fcf*-NR 32 R 33 (OLU R 3 \ fcitfR 33 ^ H-*fcttfi4or, 4K& 
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^ynjM^J*UCVvCt>.fcV\, ) T?*>?K Y 2 *5«fctfY 4 ^ H-Sfctt*fc 

-r 3 \ oR 35 s -sr 35 «au R 35 fi> g^ i bb<^Bi&c7)r/v^S, 

% U< Ht«l«©^ ar;Wl, SfcttHifcfc L< »«HW>^ »W 
) «U Y 3 ^. ^ny>flH\ *ME* *fctt- 

OR 34 MRU R 34 te> TA-^r/l^ T/^^/l/Ss TA<*—ML> i/9uT 
jv*;v^ *fctt^n7;^H4:«t B ) *t?feS, [1 8] [1 

[2 1] Y^JcVY^STKSHK^-CfcSx [1 8] - [2 0] ©VvfJxaMB 

[2 2] * (1) fc*3tt5S£A;55, *: 



e**K y 6 ^ 7k#w^ ^p^^ ^r/s, -r 3 \ -or 3 \ -s 

r 3 \ -SO z R 31 (flU R 3 M±, iME^BWT?**. ) s £rcfi-NR 32 
R 33 (ALU R 32 *5«fct>*R 33 ^ Bu!E£(10j§T*fc5 o ) **U Y 7 ^, 

jg^ AP^yg^ Tk^S, JA^^ak r^yS^ -r 3 \ -cn, - 

OR 35 . -COOR 35 > -S0 2 R 3! \ -NR 38 COR 3{ \ -NR 38 S0 2 R 3 
\ -CONR 38 R 37 , -S0 2 NR 36 R 3 \ £7tf±-NR 36 R 37 OfiU R 3 
5 ~R 37 te. ttSBfcR*"e*5o ) ) 

[1] - [1 2] *fctt*OSK*±«F*SJx51fc 
[2 3] 5t (1) fcSSV^T* mA&s A : 




(40) 
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(43) 



-e*>5 [1] - [12] ^V^^IB«^S*Sft^*fctt^^|g^±flF^$ 
[2 4] Sfc (4 3) IC&VvC. Y 5 ^, /no^BR^ £fcte-OR 39 (fiU 

&s *fcf±«»t>L<fi*^^i/^nT/^^SSr*'f- 0 ) "CkS [2 3] 
[2 5] TfB*£ (1 a) : 




2^ TlS^i: 




(2) (4) (29) (30) (31) 




(32) (33) (34) 
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nix **«^*fctt«*U£ «au *«ubm*- *fcr±n-t>u 
r 20c \ R 2oi *jj:^R 209 fi> -r is ; -cor 15 ; -coor 15 ; 

-S0 2 R 16 ' (fflU R 15 m^tU<fiiig^T/^/^^-r 0 ) , Sfc 
5 te-CONR l6 'R 17, (fflU R 16 '*5J:tfR ir tt* R-*fcttSftot, 7k* 

R 1 7 'tt, o T 5 ~ 7 ^CO^a f> L < tt 2 SHS©***^ * flt «r^$ 

LTV^-CtiVS ) S:*U R 202 *3<t^R 203 f^ W-*fctt*ftoT % 7jc* 

jR** 2-4 (7>T^^^/^#— ^SRSC 2-4 ©7/1/3 ar 
*fc^*S:i-4©T^/u^;v^^/wST*g»*Hrv^t>^V\ ) 

20 K^l~4(Dr/i-^^^S 1 bU<d:T^/S^g^^^/cgmr/^ 
25 R 207 x R"«38j;tfR 210 Mt, fc^r***** *fctt*IH6t> 
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0**, Y 6 te, **JR^ ^n^^ v^/VS, -R 3 \ -OR 31 , -S 

r 3 \ -so 2 r 31 (flu r 3 1 gm i bu<^s^r^/i-s, g& 
t> L < tt*K»©TA/ir=>ua, g&1> L < liiI^r;^-;vS, g&4> L 

) . 

£fcte-NR 32 R 3 \ -CONR 32 R 33 «&U R 32 *3 <fctfR 33 te. 
10 gm^b<^gm©iX^PT/^^£^^\ fc5WiR 32 £R 33 ^Ht 

u 

-OR 35 , £fcf*-SR 35 (flU R 35 te. g«t>L<«:Mem^>T/^/^ 

15 g&k L < i*&gfeOT/i^=/t^ E&1> b < ^gm^r^*-/^ gm 
[2 6] A (la) o«a 1 ©y 6 k:^v^ R 32 iR 33 a^Hfe»cfeoTJ»fc 

20 -rs^a^^natd^ tib^: 



(it*, z l te, m&s -o- % -s-, -so-. -so 2 -£ 

fcfi-NH-Sr^U z 2 #, -o-, -so-, -so 2 

-*fctt-NH-«r«U rfiO-l^Sf^U ttt0^2©SSk«« 
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1% ) 



5 TO (l) - (6) a>&S*teftSiH*ftfi<0S; 

(1) *|Mfc»J:W^^>«, 

(2) T5— /^Ss ^TPr!J-/v£ TU— A'tfA'tf^A'S* ^fnTU^ 
GfiU. r(DS¥<o£tt, *^S> /NP* 1 ^ *;i^^vS, r^3*5/*/u 

(3) r^/^ 

V\ ) % l-2i^*»l-4(07^S, ^»2-4(D7^^/^ 

&£*VCWC t> $/Ss 1-2 flOMMfc 1 -4 ©T/^/>St?«ft* 

"CV^Tfe iV^*/l//^-f/VSx 1 ~ 2fl^K*Sc 1 — 4(^T/^/>S"eB^r$tl 

25 2fi<D«ft£d5jBr^ UTTSa^: : 
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z 3 \X mk&. -o-, -s-, -so- -so 2 -i 

fcfi-NR 36 --£glU Z 4 te, ^fV'V, -O-, ~S-> -SO-. -SO 
2 -£fcte-NR 36 -£^U (flU R 36 ^ 7k§?fiBi\ ^Sfgci-4tf>7/v 

tf^/i^ ^/cfi^i:i~4(Dr^^r;^^^S (flu Wcr^*^ 

WCT)V*r)Vb>Vi£~)V^ ^T^JW^-fo-^, ^fcHI^T^^^i/^^ 
$ JXT V vr t> «fc V^^A? 1 — 2 1® 1-4 60T/^^S"Cgjft 

i~4 ©r^a i/S, 1-2 Oco^^f: i-4 ©r/i^v«-c«*Sft 

/u^^^ST«ft*ixTV^TtJ:v\ ) , ^^:i-4(DT;v^yv£ (flu 
KT^*A«f±*iHt RilSl-407^3^ *fcH*H«l-4©r 

(4) */W<^E>f/Va 

(flu roltt, i^2fi©^3BjRi^4<Dr^/^STiBlftSixTv^<)i 
<, bet/^a*^ zkHg> A^yi^ ££tetuia (3) 

UT\ Ti2i£ : 




(51) 



(52) 
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V\ ) s 

(5) mmm-4(DT^^m, S«ft2-407/Mr^/^^ 

ft i ~ 4 ©Tyw*^ 

ib (4) fctsws^^^-^itnH"^**- ) - 7/W3^vs, ry-A-s^ 

( 6 ) R 3 2 fc R 3 3 a*Hgfc ft o T^i" *^ o SCO H-KIRW^© 2 fe<0 
J:V^5~6*(0^brl3j^S:^UTV^Tt>J:V\ 

^ m 2-3 ©7^3 * @£sk& i~3 ©r 

-CBmSit-cv^^ «fc < , fc£VMa&T 5: / s©2tottS3p-»l:ioT, 
if o y v>>\ tr^ys?^ ^ey^y>. ft*;^!)^ i -^yy-**/^* 

>'©4fitOjHW : Ff4* K*»l-4©r/^/v3£s ^«Sc2 — 4©T/^/i/* 
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-Cfc* [2 5] Gtt<o«BRfltft«tt, Sfctttom^ifFSSixSifc 
[2 7] Si (la) KfcV^TX 1 ^ TfB:£: 



(61) (62) 

q, R 20O *?J:t>*R 201 ^fiu|2<t^T^^o ) 
Sr*U »R 200 *5«};tfR 201 ^ R ls ; R 16 \ R ir lCl3tt5Hft7/i^A* 
0BftK*S„ S*T<£> (1) ~ (5) ; 

(1) #ax&x.&*Arf**s& s 

(2) r%;m 

j^^^c ! ~ 4 (^7/^/^/1/*^/^ i ~ 4 ©r/^/v^s-e 

HftSfrXV^fciV^/W^/I^ JcfcfcU K*»l-4©T/l^r/^S-C« 

»StuTV^t>J:v^^y£T«ftSnTV>"Ct>J;v\ ) * *fctti-2fior 

r^a^V^ *fctt, «SM*l~4©7>U*rt/£, Kfg»2-4C0T;V 
*/i^/V/i^/u£ x fc U < fijR*ft 1 — 4 07/^/^/^^^ST*I^$HT 

fiftOtf^^ «tf^7^©4flt©*»» : FH^ Kitl^4(D7/^ 




>200 



,201 
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& (K7/^/^£tt*BS£, TA-=**^ */V*^rVS, JK** 1-4 OTA' 
^S-Cglft^JvCV^T % ■£ V >#/w*t^ /us. £ fctt^Jlfft l ~ 4 (O T)V*fls 
SX-tt^^HTV^Tt><tV>T^y£X*g^$^TV^rt>«tV\ ) , #*ft2~4 
«D7/^A*^ K*ft2 — 4©T;U3^V*^= i /^ K*ftl~ 

(3) %?vtt4)vW&tt*)vyT^4iv& 

(flu i-2fiom/H CioSfoSFi, tK^S. T/i^ 

V ^ fi* /w*e>f /wSo 2 jg OltS^- ft ftot, 5-7 lotii^r n 3g 
t»rtbTV^t±<, ^S^rnllt WIS (2) l^lt^t^fp 

( 4) TiJ _^ N ^P7U-;v^ 7D^^^«tt>^rn7y 

(fib, ^Oi¥oSf*, *g££, #/^*^> T/^/uS (R 

T/l^A-gtfu */W«*S/JE, ^fc{il~2fi(OT/U^£T*gmStL 

Tv^^<^7^/ST-B&£;ftTv^&£v\ ) *fcf±«riE (2) o7-;;l 

(5) T/Ua^fK, 7^*^=A* T^^^^WBsitfT/W 

(2) os, stria (3) <om* sfcttSuE (4) ©s-eaftsttwct J: 

V\ ) s 

d^feaRStiSl-^SRffloS-Cfc!?^ *U"C 

R l8, *5j:tfR 17, *HI«K:ttor»^«^K*^o«*«t« (2) WSttS 
7 ^ / So 2 <B 4ot^t5t2i^r BiiHi-eibSx 
[2 5] BR<o«*at^«, *fctt-t©K^±«P*ShS«. 
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[2 8] 5S (1 a) \C^XXH\ : 




£31 U 2 0 2 & £ R 2 0 3 * fc*3 It 5 «»T A^^K © tt«»*fe:*5 it 
5R l6, o«ftSfcW«T**5 [2 5] BttOtMKM, *fcttt©«*± 

[29] a (H) icjsv^x 1 *^ tib*: 



(64) 

qfc<t^R 204 HMBi:^-efe5o ) 
7] IcfcttS (2) or^S^l^itM [2 5] G«t<O40HK{b^ttx £fc 
[3 0] a; (la) fc33V^TX l #. TIB^ : 



(65) 

(R 20 5 ^i:^R 206 ^aiat^-efo5o ) 

7] KfcttS (2) OT^IiPitfc^ 

R 206 ^gm£^LTV^rt>J:v^/w<c^/i,£x^^^^S^ R*yw^ 
[2 7] WstfS (3) <D*/u/^;i/3EiRiaS"e*>9^ 

R z06 tm&m*%vx^xi>^T^*jvmx^isfrzw&, max** u 




,204 



,205 
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T<D (6) - (1 1) ; 

(6) xfrtf^ym, r jv#~fr& s 

(7) ^p7P^t^S, 7J^^it ^fpry-;H, 

5 r y — /Ht 

(rnt, Tkg&Ss T/vn^-vs. /Nn^jR^ #^**vat 

4^r/^^S^Bm§^T^rt<tv^^ys. *fcf±r/v^/ws (flu K 

V\ ) x 

(8) 

dm ^©stt [2 6] o) <D*jw^4;umkmmx*hz>o ) * 

15 (flU ^OSttH**ttTV^Tt> < fc<s tt«ftSkUTtt, HulB (2) «3tt 

^ / fi©««3£i:ra C tod^tffett, KttftK^tt*^ 2«*-»lcfto 

(1 0) 7^/1 

(flU ^T<^(a)- (d) ; 

20 (a) l~2fl^R*»l~4©r/^^ S*ft2-4©7/>^/^= 

M2-4W7/^^r^;V^;V|, fc£tf&*»l~4<DT/V*/^ 

(flu ^<om<om\t. r^^s, *;v#^vs, r^/£ mrr 
syawt* [27] icaart* (2) <DT%ymtmm-?b%o ) , i~2«©ift 

1 - 4©7^*^» : e*»SH"CV^ t iV^77*>f^i£"C«ftS^t 

v*rt>J:v\ ) , 

(b) p r /^=¥/^S*5 J; O^T 1 P i/^ p 

(fl U ^v^^ P T /^^S t> U < tfyvr n S/^ p Tfr*A&te* tuv^i/^ 
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gKR 1 -4 0T;v^;^^= : ^7 ^XSc 2— 4 ^)7;^^^ij;^s 

(c) ^tp7!)-/H, ry-^Sv 7!)-W;^^;vS, &J:U^y^T 

(flU r^pc9»ix tKKS, rsnyfMfr* X/utf^m, *fctt[2 7]|c 
fctt* (2) ^T^/£Tg^ttTV^t<fcV\ ) , 

( d ) 1 — 2fi(0T/^^St?Bife§iXTV^Tt> iv^/^*^ /Hk 

(i D rm<o^: 

-a . -p . -o . 

o 

(46) (47) (48) (49) (50) 



(54) (55) (56) 

(St*, Z 1 ^ -O-. -S-, -SO-, ~S0 2 - 

Sfctt-NH-Sr*U Z 2 tt, ^f^. -0-. -S-, -SO-. -SO 
2 -, *fcf4-NH-*«U rf±0~l<&SEft«r*U tfiO-2©ffiSS:« 
U -t L~Cu fll-2<Ofi»S:SE-t-o > 

nil 

(flU ^^^fnSSIt PiTO (e) -(j) ; 
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(e) 6i^/r;i, 

(flU w^P^Sl^ /Ma^*^ *fcf± [2 7] 

fcjsrt* (2) ©r?ya6tfB»**tWTt>J:v\ ) x 

(g) 7^;;i 

C2 7] ic&w-s (2) ©r5/»fcw«-e*>8. ) * 

(h) xsw^j/um 

(roSfl [2 7] Jc^5tt5 (3) <&;fr/w^^i/£fcHJfcTS>S. ) s 

(i) K*ftl-4©rA^/Hfc K«ft2-4(DT^/^*^#^^a, 
Sl^407^a^lk K*ft2~ 4<£T/V^/Kfc/l^^/Vg, K*ft2 — 4 

(flu i©8©Sfc ^/^^r^s> (flu R7^;siii»*si 

oicj3it« (2) <DT$smkm#ehz>o ) * (fiu R*^ 

/•^e-f/vSte [2 7] K&tt^ (3) ^^/w^-f/uStlRl^-Cfe^o ) x TP 
-A* (fiU »T5-^a6tt«rBB (f) K*»5T9-A«4:nifre*8. ) , 
-(•JlifcSJvCV vrfc i < , ^Ji^Jxtt*©***^* U < rMBRK^KBfcUT 

(j) ^o7;v^£ $5<J:(J^fn^P7/^S 
(flU ro«©sr±, 7/u=^VS, ^o^i/J^K 

1 -2«oK«» 1 ~4©TA^A*X**3iVCVvC t .fc vvfr 

TA"*^ (i&U, RT/^/i/Sf4*tt£^ #/M^v-g, 1~2-1@£> 
1-4 oT^^ST*E»S tt/rwc £V^/w^>f A«^&$;ftT 

V^TfciV\ ) x R*ft2-4©7^*/l/#^7^S, &*ftl~4©. 
TA*^A*=/^T? /S. *fcfi»S«2-407A'3^*A*=^5 
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^6W*h5 lHI*IB©I-tTOSti8St*5, [2 5] IBttO«»9|^ 
[3 1] S; (la) fcteVvCX 1 **, TIBS: 

^207 

— N 

\_>- r20S 

(66) 

R 207 *5j:tKR 2 08 liMIBi:^aT^^ o ) 

■*3ivcvvrt>,fcv\ [2 5] Rtt0*tt^6fe *fctt*<DSK*±fF*S 
[3 2] 5S (la) m^X 1 ^ TIS^ : 

O 209 

P 

R 210 
(67) 

R 209 *5,t0tR 210 «mri3i^-efc5 o ) 
*r*U «R 209l K R 1S \ R 1S \ R l7 't*>(tSgmr/^/v-S©gf&S^ 
J;t)«R 18, iR 17 '*-»t)fcoT}g^f 5^*^nSRi«, [2 7]C*Stt5R 
200 fcS3tt3fc©2:li38-e*>tK R ,10 K*JV^ 7$y£g&T/l'3r/l'g©05 
r5/S*SBfr^R 207 l-*5(t5i©i:^T*fc5> [2 5] iB«©1Sf(5S{b-g- 

[3 3] [1] ~ [3 2] ©V^t1t!5»B«©«3Hlft**, *fctt-t©*i|i± 

[34] [1] ~ [3 2] ©V^a4B«©tmtfc£*k *fctt*©»^± 
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[35] [i] - [3 2] <o^M^m<o^mm^tm, *fctt-t©»^± 

[36] [1] -[32] OV^i 3^ tt^lEtt<O^S^b^^ *tc\tt<Dm¥± 

[37] ti]~[32] (D^fi^umommmt^i. *tc\±z:<Dm¥± 
[38] [i]-[32] <D^?tifrmm<D&mmk&Ws ^tMtcom^± 

f/vl, -fyf^jVSL sec-^/I^ t-^/l-K, n-^^A'S, -f ^ 
f-A*. l-^^/t^O^/^ 3, 3-v ? ^^'/^S> 2, 2-t?^^ 

-ff-j&L l, i-^^/K/?vvg s i, 2-^^^A«***rf&*t 

So 

r^nr/^/^Sj turn, ra— *fctt»&s^n^jjR^i~5fi^ 
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5 n—^b^Ss ^y-O-h^rVS, 2 -^/K/ f^v«, 3, 3 -i?;^ 
/K/h*v-£, 2, 2-^^/^h^ri/S, 1, l-S^^vi^h*^ 1, 
1, 3-^;*^/K^3rv*x 2, 3-i^^/K/h 

rr^-^gj turn i~2{gjo2M^^5r#'t^j^m#:2-6(7)@m 

zr.^-,ug, l-^x^v£ N 2-:/x~A'g, 3-^x=^£s 2-^^- 
20 3 - ^ fvt'- 2 - 1 -^^fir^/^ 2-^^^/l^S^^ff ^ 

25 rr/^^^j £U02, l~2fi(^3fi^$rW-rS^m2~6(7)e:m 
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5 0 ftft*?j|ctt % ^D7'otVH, e^n^/vg, V^^-^V^S, ^ 
yf- ; ^ v^n^Mr—A^s ^p^^x-z^Ss ^^n^x^/K V 

=;i/£. -f^Ky/vg, y>r^Ky^ ^yy^ -r^/y^g. ^ 
«tv\ ry y -^m-^v'Sj x rry-^/^-^Sj , ^rn/y-^ 
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ai) Tkg&S, i^r/S, tf/i^v'S, /nh^H^ K*Sl-40/>P7 

a2) 1-4 (7>T^^r^S> ^Hlfc 1-4 ©7^3 * v'g. j^^^ 2—4 

4 ©T/I^^^svWfc 1 ~ 2^®Of^— fc L < WSHK 1 ~ 4 (D7/V 

^1, KiSl - 4©7M/^/^^7^I, g|S2-4©7/^^r 
i/tf/UTjwWT ^ / 1 - 2m<om-i> L < ttRftSfiSKS 1-4 (D7/^/v 

ft S 1-4 cd T^^STBfe £ frT v fc «t v ^/V7 7 * 1 - 

2 ffiCDl^— fc L < ttSft *Sc*» 1-4 or^^STil** JXTV^T ct 
KKS, KSf2-4(Z)7/^/H, «*»2-4 0r^n^#5/*. 
Kli^ 3 — 4©7^=^#A*=/I* U*»3 — 5 <OT)V>r->Vir*r*/j})V 
ifs~)Vm, K*Sc2 — 4©T^4r=^/P7^=^£ % 1 - 2<@£>|^— fc U< f±S 
ft 2-4 CDT/^^/v£-Cfi^$ *LTV vC fc £ VVT ^ y £ N StMWi 3 - 
4 <DTA'fr~A'iijfUi£~jV7 VI, 2-4 ©7^=^M =W7 ^ 

/S N ^^3-4<DT/^^/^^^/^^r$/£, l-2i@(DR— fc 
L < ttK ft 5 K*ft 2 - 4 OT^^^S-egm $ tlX V ^ fc J: V ;w^-Y /u 
& *fctt, l-2^-fcL<»Sft5^«2-4C0T/^^£-t?gffeS 
ttTV>TfcJ:V^^^7*-f/^ > 1~2«<D|^— fcU<ttSft5^icl — 
4^7/^^S-eSfe^ttrv^fcJ:^^ W Kg, Sil:2-4©7/^ 

Mt2~4CD7;^=.;Vt=3ri/l, ft*»3-4©7^=^*;^ 
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mnx^x t> i v>r 5 / s> ask 3-4 ota^^»a*^t k / 

2-4 07;^=^^^ ^/Ss 3-4 OT^^M"* 

MArt^T $ / It 1 ~ 2«OH-t> U< ttS^^**2-40T/V^ 

H£ 2~4 ©r/^=/HE"emft* iVCWC t ^V>X/V^ r A*, 

i-8 5 -7H^ ci a r A^KWKf 6tU A#» W** e'P J 
g > tr^ys^/i^ tr^<9^=-^S. ^v^y^/^ ^^fr 9 

UT fix ffflB^r p p T >\s*)V& bfflZ h<D&mtfbfiZo 

rg^f 1 p p T)v*)V&\ N rg^r- p p 7/^*/^*^*=^ 

LTttx T^/vS. r/^=^Sx Tz^^/vS, ^n7/v^ Sfctt 
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l~2©ra-tL<tt**Sr/^^/l^^■ift*^TV^'rt>J:V^T5yS^ TA* 
TX/m, 1 ~ 2 {® <D BJ— t b < W«4 5 TM^Sffft £ ftTV *T cfc V ^ 

*#WTbtl*. *fc, [26] (4) ^[2 7] (3) feE«S*tfct©«r* 

bl) 7/1^/1^ T/^^-/^S> 7A^= /^S> 7/l^/W;&/l'/£~/t'g. TA- 
^r^/^/U^nyU^ 7A'*?~A'flM&~ A** TA'^^A^-A'g, 7 A' 
^A';^Sot7/M?~A'£ > T/^=/V^^/^3d?=^S> TA^A^A"^ 
/^S> tfcteTA^-A^/Wfr-A-g 

u< f±aft57/^/^S"eflHfe**t/"Cv^t> <fcv^7 ta^a** a*R=A' 

7^/S, 7/^/^/^^^7^yS> 7A^^i/#A^~A'7 5;/£. i~ 
2 m<D m— 1> U < ttSft 6 7 A"¥ A*-CBJfc $ ttX V i V ^ Av*=e ^ A-g. 
1-2<@<D|^— fcb<{i^57/^^/^S^HTV^T%«^:v^x/^7T J e^/^£> 
l - 2^<D|s]-t> b< »A««M3Hk i~4 <DTj^/^mxm^fix^Xh £ 
V^WKSn 7/^/^/1/^-^2, 7 9— A** *fcf±^n7 9 — A^g"? 

ftrv vt t x < v 1>©# i ~ 2 fiififtL-rwr t> <£ 

v\ ) . 

b2) g&fc t < te*iBlfc<£7 9 -A«, g&fc L < te&fi&O^x DTP A- 



WO 03/004497 PCT/JP02/06769 

31 

< Y±m&&v^ pry -/^^-^Ss ffifet> u < ft^g^^r u 

L < tt*«JjW)T 5 <-!WVi£~;vm, §&t> L < ttJBBlfefl)^ n 7 V - 
b3) ^o7/^£ ^b7M^^*=^ i/*P7^t*V 

V\ ) O 

b4) g&T 5 /«c*«t6 2ioBtt*HBcftot, g&1> L< l±4£B& 

(D5-7i^ii^7PS«ttV^^,tV\ *fc, [26] (3)* 
[2 7] (2) fcBftSttfctofcWSwittfSS. 

*BT5/«i:WCt©*Wb*L8. JMMSfctt. T^^S, TA^/v£ N 

l< ttaftsr/^HK-eBftS^Tv^t J: ^ y 7 
i-2fi©|^-t> IX ttH4*T/>^S*^TV^t> iv^/^r*^ 

1 ~ 2«©iR!-t> ix 1 -4 ©r^A«-rtHfcsn-cv>-ctJ: 
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fiftft 5 1-3^ #£L<ttl~2ffig&LTV^t>J:V\, ) 

< r±. a : 



r/u^/^/^^^^T ^;s, 1-2 <ow\ — 1> L < lift* 3 64** 1 ~ 4 ^tvu 
af-^£-ee» S ftx v vr t> J^r $ / 1 ~ 2 <® <£> u < ttfift £ 0eSf$c 
l~4^T^^ST*fi^^tlTV^t>cfcV^/W^^^S N *fcfifc8-*y£Sr 
**. ) 




(58) 



(59) 
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-On. -® 2 '. 

(46) W (48) 

x^tts. ftftw^ r^/w^ tr-<?5?>\ Tt^v^yi?^ f^s 
trn y s»\ •E'/w/Jn y ^;t^e/v* y y s i y^^e/t'* y >\ 

ci) ^p^>1§h\ v'T/S, **y£, tK^S, Un^^s&s i-2fi© 
r^y£> r/^=»*^/^#= 7^*v#a*=^7s;Jn ta^-a? 

«B.u **** #A**vafe iWSKi-*4«)r^3*s^fc 

2 - 4 ©7^*/^=Ad"*Vt @8R$C 2-4 <DT>\>n**/%>V# 
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^xh^r^/m, i - 2 m (o m— t b < f* Sfe 5 m 1 - 4 T /V^S 
1^.4 or^^S"Cg^^ iix^x t> <fcV^*/K7 X A*, 1-2 1@£>|!3- 
5 T*gm£;ftTV^ 1 bJ;v\ J ) 0 

c3) T^/S 

(flU r©»oSf±, i~2jB©R*»i-4or;^;vS, ft*»2-4© 
TAs*friJJMR~A&L 2-4 07^3*V*^*=^ ^H$C 1-4 

y 1-4 Jvcv vt t cfcv>*/w^^^/u£ N ^ig 

l — 4 T /i-3r/i'£-trg& £ ftx v vr t> J: v ^ ;vy T /^"CBtfe £ *vr 



X* £ *i5*a ti^T" Pltg* L/C t <£ < , 

4 (OTjv^ StMWt l — 4 ^r;w^STE^$^tv^Tt) «tv^/w^ 
20 T^/g (RT^/»4K*»l'-4or^7i« CBET^*/H5tt^ 

;Vfi ;V$~;V^ *»: 2-4 07/l'^/U*A^:^/l'£T*Bft£ ftTV vc 

t<tv\ ) -e«*S*LTV^Tt>J:v\ 

25 c4) jj/W^J/Um 

({II, l-2©^^l-4 0T^/^T?Sm$tbTV^ 



15 
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k£<s &TA*A-gi3: s 7/1/3^^ K*ftl-4 

5 ©B&S2 S «S£ b-CKT©5t : 



c 5) H&t> b < f*««&<PT y -A*. WMh b< fitteE*©^ n r 9 - 
10 gmt> b < temSMnT 5 -a^AoR-a** g&fc b < te&g&<£>^T 

a T JJ -A-^A^-A'S, g& L < t±mW&<DT V -A***"** w&t> b < 
(i*e«I^^T- P7U — A^iXg, Wt&h b < li^g^OS^ n 7VV*Ajfc 
b < f±*HI*0>^x n^P TVl^A*, 
ttlK^^^H^fcl^brv^^cH^ 

15 ««ifc£ib-Ctt. TATA'S, 7^^^^^/^-/* TA^A^A^-^ 
& TA^/W^A^-AS. ^^n7;V^;H> ^p7/V^/H> 
A^p-/U'*A*=i/H8s '>^p7^-^A^=/Hn ^p7/V^M= 
A"2k i/^r;^^/i/^^S N n7H^^;i*-^ % > 
^p7^=^**^^*^ TA-^Ag, TA^Aofr^;&,MS~ 

20 Ag, Tfi'tr~fl'1lMR=-JVSL TArfr~frXMk—A&s TATA'S, TA* 
*zzAstt*/jj>v#~*v&s TA**t~fr1*fl'i£~Mts S*:fi7/^-^^* 
—ASS 

iSi~4(OT;vp^>S. ^2-407/^*;^^^^ Si* 
25 S2-4<D7;V3^^;^S, i-2fioH- t>b<ftS*5$^ifci^ 
4 or^^s-eBfe^tu-cv^-r t> <tv>r s / i - 2fiono-t> b < fi»4 




(58) 



(59) 
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«*«lftr&h8. [2 6] (1) - (6) £IBiK£*Lfcgi&S£W*- 



y >^^ x y ^ x ^-^m^ y ^ N 1 -t^yw^ y >\ Sfctt 1 , 
i-itttyf-tttotoVfy 1, 4, 5, 6-fh7t Kn^H^ 4, 




(51) 



(52) 



(60) 
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dl) ^y£, 7k»S, l-2fl©R-t>U<W*ftSft*» 
1-40 T ^#^S"CBft $ ih/C V vC J: V V7 S / 1 - 2 >(@ t> L < 13 

Mfr S^lflfc 1 - 4 0T/u^*TB»StbTV^Tt> iV^yw^^S, 1 - 

/l^r^ 

d2) T/^/^S, T^=*VSx 7/^^*^*^75/1^ 7/W3vv*/l' 
jfc—A'S* TA"¥^A*=/ur5/* 

(fit, r«)»©Stt^ *Bfc£^ ^tf^v-S, KsHcl-407/i'3^ 
mmWt 2-4 j^^S: 2 - 4 <z>7/i^ *^*/w* 

WC £ V V7 5 / ^ 1 ~ 2 «<D[^- <fe L < ttftft 5 $*Sfe 1 — 4 ©7/^^S 

T?g& £ 2va^ t t> «fc v vfc /w*e>f /vS, l — 2 {i<D 13— % L < teg & 6 j^Sf S 
i^4or/^v^^a**ixTV^T1>J;v>^/v> r 7^/^ i~2 

7^*^A^=/lJt ^^n7;^S, ^n7^=M, ^p7A^ 

/V^^/^^rv/^/^^^/vS. Tz^^/uS* 7/1^— /Kt-^V;fr/U3ff=/U'8x 
T/^-Jr^^/W^^/^S, T/^=/^^=/^S» 7/^^r^/^Ss 7A'3r~A' 
**S/*/V*^A*s 7/V=3r-/^/V#=i;u£ N 4fc»7;^r 1 ^^=^i 
(flU */W«*v«, lWMfci~4©T/i^p-A«, K 

^ftl-407/V3^ri/£> g» 2 ~4 07^^/^/^-^=3r i/I, SiX 
f2-4 07;^=i^/Vt^I N 1-2<@^I^— t U< r±*fe*#i*Ri^ 
4 <D7^/V* T?B*S Jt/CV vC <b <fc V ^ S / 1 - 2 L < ttS* 
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-2flg&LTWCt>J:v\ 

X 5tt*aio l <S©a*JB-?-*5 «fc 5 ft odK*JH^ t Sffi 

■C^Sr^-CV^Tt <£ V^ 1 -3*4© 5-12 JllxfrttSK^ na#*rf hfrZ> 0 
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n «\ 0^ L < teSlfc l SrSrT. 

R^LTtt, **JB^tes ^vVZsWfr, TK^Ss T^n^rv'S, #y^3r 
^/^-/vg, g&t>L< f*$Sfi»<0 T;u*;um, «*t>U< f4«i«ft©T 9 - 

PTU -/l^/t^^S. g&% L < l**Sg&cDT U 
Wit L< HdWJftOT ^ / W»©WaE*Wbt^5. WUSRH*- £fc 




9 



(44) 



(45) 
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±|ER 5 T A'^f/l'Stt, L < fi^^ic 1 - 4 <£>T ;v*;vmx*h *) , 

y -/w-s. bet y -/^* a*=a«, y -;^vs, r^x n r y 

R^ n T y — /v^/I/jR^S, g^-r n T V — /^^S^JHftSJb 

#A>x**sam#wr bats,, 
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* i/g, Sfcttgi** 1~4 OTA'*/!* J^*f& 2-4 ©T/l^/U*A*^ 
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5 (dabco) . tfy^y, ^w^;;k 9 y^ tf=pv»©««aat #nk 

K^hy^A, d»#p*a % 

* y ;V7^ K«co y >^*tvHI, 1 3 - ( 3 - i?*?-;VT $ / 7 

15 CO^/U/KvM' * Kg, 2, 2* -S?tf!I^^7-f K»0^7-< fflli 

20 - * fvU fcT y ^AH-y-f K*fO 2 -/\ a - 1 - ffiJRT /^/U fcT 

^^/^— T/K 1, 4-^^*9-^ 1, h^rv-^^^CD^-x 
/I'SWWk ^*f->\ h^>s -<>^>s *^vyft^O«flS** 

SSfiBk ^nn^y, ^pp^M x 1, 2-^'opi^?0^p^ 
25 ftSttM T-feh^f^h^*«K, T-feh^hy/K N, N' -S* 
^f;^A7^h\ ^W^*VK, ^Wfi/y^*75K*© 

JKJ- 7 0°C— $J8 ot:^ttH* a &3WlS*t5o 
*fc, S; (2-2) *r*5Wt, R 1 ^ mi<BI«orHA*« 
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* (2-1) <Dik^*±m\zmtfttm#x*T>'MK ufcau * 

*fc> a (2-2) fcfcVvC, R l *T^^/SSr*i-»fr> «M»fcIB*S 
ftfc*», SfcttB*WlFai!lW0 9 8/4 78 80^ L< aBIHWF&RIVO 0 
1/05774 2lBftSJxfc*ft*ft«V^*f5t.i:*«T?*5. 




«A. Z. R\ R\ R 50 *5j:t/m«milS^^a*r-*)!P, R"#J:l* 

^ ) 

* (2-1) fc, ^^^h5^A»©Jtt©#*TP* (2~4) 

^^(O^r/fbT^^jSfcKJSS^SwifcJit), 55 (2-2) GDfl^feSr-a^ 
3* (2-3) SfcttS; (2-4) ofb'&ttrau tfSRfifcfflv^a\ 
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XU2 

RH= 6 
(2-3) 




(it*. SA. Z, R\ R 3 . R\ E 6 ^J:^mfiBu!2i:^r^!5. E 7 &£ 
±©«lftStLTr±r/l'*A* % T/l/^i/g, T/^=^Xft 

i) it i 

a (3-2) <D\\&m\t, ^ (i-i) <o\\&m*, TQ&tsm^ 

15 M;cn^/WT^>, 1, 5 -^71f ^ v"^ * [4. 3. 0] 

(DBN) «<0#»r^>\ fcmiki-hVi?^ *JWt:*»iJrA«©**flsT^* 
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2) Ig2 

St (3-2) 2 \Zlffi,£tl1tJj%;X\ 5£ (3-3) 

rr^S (3-D ©fc^iLTttJMM&fctt, rt: 

E W^ E \ *°-Xk e7 . 

(81) (82) 

E Y>nr E7 E V>* E7 

0 , o 

(84) (85) 

tbtiZo a (3-D *ita*rfflv^8^ ^^ar^i-^r 

* 0-3) ©<b*«t±^ MKti^hyu£*&mfc*$m^hy$&ftz<D 

itt#£Tfc**sanite J: o Tit tg^S ZkfckVs L < ttr /^r/vfi* 

§S3§&4 
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G? ifV NH 2 (4-2) 
V-y N-NH 





IH 



(4-1) 



R 1 -£ 6 
(2-3) 



xm2 




OS*. gtA. Z. R\ R\ R\ E 6 *5«i:t/ni^mnBi^*e&5o ) 

1) XSl 

S (4-D ofti^Ht. A (i-i) ©ft-fr***; (4-2) tftfta^i. 

2) X@2 

a (4-3) ©fc£4fctt, * (4-1) «B»2KB«Sh*: 

15 
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Iil 




l) Igl 

« (5-1) MS*, JMBWTFfc. 5t (l-l) ©fc* 

fcfcst (5-2) ©ft«*fcSJ6**5riKJ:oT^*^«ri^"C#S- E 

h\ ^^f/v^^ixK^^/p hyftSl, -<^^s W^^V© 

1 5 o'coifflfr&afcs ft*, *iwk-^ p k^k*^ 

S; (5-2) TttRJMr»v>8a\ ^»©*»-e**l-s-fc*"c 
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2) Ig2 

5t (5-3) 0>fc£*HU S; (5-1) <0ft£*a>fe, HBtffi2fcE«*ilfc 
^3t?fe6 (X^-NR^CO-X'-tSStlSII*) : 



3 p4 D 3 R 4 




)m E 10/ ^COOE 11 0)m z 



X 3 -COOE 11 

(1-1) (6-1) 




V/ 



IS 4 




(6-4) (6-5) 

t < &mw$:<D c , - c 3 r A** v v^s-t- 0 ) 
1) xsi 

* (6-1) oft^Wfi, ^RSiSBSK*, a: (1-1) ntt&tok. 5£ (6- 
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p vakf- v p $j>mt>TJv» p &mmm. xmto-r v p * a*© 

*!>A*rA-3*vh\ bP=^A-T$>\ ^y/p^xf^rsy, n- 
TA-*A^eA-#p>\ fy^>\ a^s?v % ifapy, ^^rsy try^ 

N, N' -i^T^/l^y^T^s N, N* -i^TA^A-T^P V3?©£IB 

yfrntmrnt utt±, *sss& y -A*©rA-=i--A*jMk 

^B^Wx-^x-f/K 1, 4-mt^fh7tKB77 
^©^-■rA^SEs '^na^y, ^Bos?y ^nn*W*OA 

2 ot~® 1 5 o , c©«5H^e>sm*n5. 

2) ZM2 

« (6-1) oft**«t, ^Stt&E'K «fi£©#ffiTtaMlSi-5-i:PJ:9, 
A (6-2) o<k^«fc*<r:fci»T»**. tiiLTIi, -M-P*** 
t>\ -7" bP ^AaVdf-S/Ks t-yh=¥V*P!7A^©r7V*P4feJRT7l/=i^ 
K, *8**SlW- b P y^OT/WA P A*K*Wl5**a«l»rf b*v5. 

Mx.\-£*#S— A\ •x*y-A«©TA=»-A'^igj&. b^>\ 
^vifl^fO«ft***»IIE» N, N' -^fMMT^K^T-Bhy 
ftjggk S^ff-A^-rvK 1, fh7tKB75^©i- 
tA-56SS$E, •^BB^i'y, i?^nn^^^ ^apiTlN/viN^O^u^^klK 

3) 163 

* (6-4) flXk^feri, =S (6-2) ©fl5*4W>6>, K5tS2©xm2lcia 

4) XS4 

a; (6-5) ©{taw*. * (6-4) ©ft**a»6. ^it^i©im8»cis 
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* (6-3) ©{b^tts tffJRfi*fljV«a», S*#lcJ:<*i6#ifc**"C* 



1) Igi 

55 (7-i) cofk-^tts (l-io) ©fc-g**^ 8Bi85i©xg6ic 

2) X@2 

s (7-3> <ok&m\t. ^ i mm > s ^ (7-d ©{b£-$>£, 
lt8iifci-sT^ff*8. ^StL-cti, ^SHb-7-b 1 ; fcSMfe'P?- 




(1-10) 




(7-3) 
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3) Ig3 

a (7-4) ©ft^-fetts a (7-3) ©fls£wa»e>x «5eafe2©ia2iciB 

5 4) IS 4 

s (7-5) ©ft*«jtt, a (7-4) ©{b£#a^ SBt*fci©iS8fcSB 

55 (7 _2) ©f[:£*tt % tfJRfl*flJv*5*N S«#fcJ:<*i&Jifc*»-e* 
*i-5ridS-C#?)„ ^ftWttiSynthesis 485 (1987) m^SavCVS^^ 
10 d5#lf5>H5o 
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R 3 P 4 

N— MM 



(1-1) 



R*R 4 

<>)m 




— 



(8-3) 



114 



R ^ 4 



(8-5) 



R 59 R 58 




/W >)m R 1 
(8-7) R K 




R^E 6 



(8-1) 



■ft? 




(8-4) 



r 49rS8 



is si r^e 6 

T (2-3) 




(8-6) 



Ok 



(8-8) ) — ( 



R 59 R 58 



(Stf, HA, r\ r\ r\ r 7 , E'&iUmmtmtmmx'hy, 

R 58 *J£0!R S9 (±, **J*F % *fcB«jl'l>L<l*«l«©T/l^A^t** 
1% ) 
1) IS1 

£ (8-1) ©<T5**tt, (1-1) K£>k HfffiT, 
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5 o°C^H^fbn^o *»fc*tfcS; (8-1) ©fc*4&tt* mM-f%zbi£< 

2) JM2 

^ (8-3) <^t£*)te, ^ (8-1) (DiK&mit, ^fe\mm. 
T, ^ (8-2) <D{k&mtfcJ&£l£Z>~kK£'DX&&X»%Z>o ZZX\ 

io ^#^> $jpH7. o-m pH8. oo^mfrbmizftZo siTfcRj&v^m 
*mw-fz> 0 st* ^ (8-D <Dit&mz±m<D^!mm*to^ ymit-r 

5j;5s»f5o wt^Xs & (8-2) ^m\mmtLx\x 
tiz> 0 sfii<n ^j-i 0^-^13 o^tsffl^Wbtt^ 

3) IS3 

5t (8-4) <ofls£*«\ 5£ (8-3) <Dfc&m*, ^sh-bse** mx-tz 

/v^^lffll, £ fete v^fvi^— 7VK 1, 4-v^1^>\ Th7tKn 

5£ (s-4) 0ft£»wu ^ (s-3) (Dit&vo*. ^mtmm*, * 

/V-/^T^^^ Tf7tKn77^ 1, 4-*?**V^<0 



WO 03/004497 PCT/JP02/06769 

78 

hs z.iit><Dm&®Wir+hoXb^\ »o l CHR4 0 < c©«H"C 

4) Xg4 

* (8-5) (ofc^mx * (8-4) oit^m, mm*, m&mrs m 

/K ^^/-/i^OT^3^*«aiEW*lfb*tS B «tt*#tt, PH2.0 
~pH4. 0©ttH*»bWlS*b5. RJtSfflStt^ »1 0TDH68 Ottf>$£HT 

10 5) IS5 

St (8-6) ©fc^fttt, a (8-4) <Dtt&®t^ »JgiSfe2(OXa2^|B 

6) Xg6 

St (8-7) ©ft^ftll, a; (8-6) ©fls^B^b, !IS&8 0>xa4l3E 
15 ft s frfc* £(c j: t) r i a*?* 5„ 

7) Ig7 

A (8-8) 4XMMfeMU * (8-7) Oft^^b. §!Hti£2<£XS2fCfB 

ft s jxfc^ttte <fc t> r fc * So 

St (8-2) Offr&fefi:, flTJEfifc/BV^j^ fc5V^fl^*acr>^fe-e^-rs 
20 r^dStf#«o *#WiCtt«*.tfJ. Heterocycl. Chem. 35, 81 (1998) f£BEffi£ 

frX^%#&^&m^Z.b&X-%Z e St (8-9) Ofc-g*f*, mKr&SrffiV^ 



WO 03/004497 



79 



PCT/JP02/06769 




(9-3) 



r/urj^^/u^jum^mi^ r 6 \ r 61 *5<j:^r 62 ^ jJc*^ * 

1) Igl 1 

5t (9-2) OflS^»f±, 5* (1-1) <D\\&mk, 5t (9-1) <Bft£*fc, 
^iSttSflW 1 * gJS^:i:iaot^l5 0 ^JSttSSJSEi: UTttx 01*. 

10 > K¥^nh^l»E $*x**vwc-?vk 1, 4— rh7t 

2) Ig2 

15 * (9-3) *>fc£*HU 3* (9-2) 0fl5ft4M»b« B»2©I»2feB 
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COOR e 

OHC CHO 
>. 



,63 




N-NH 



!H 2 



(10-1) 



,63 



(1-D 




IS2 



(10-3) 



C( 



;oor' 



,63 



i) xmi 

St (l 0-2) <Dfls£*tt, ^igttJWK*. ;W*K> ft* *fcr±/H>*fti: 
ft©ffi^©#*ETfcU 5t (10-1) <Dik&®%Rfc£&X&$,*tZ^kfrV 
#5. * (10-1) ©fb*4fctt. ft (10-2) Oft*»|C»Ltl-2 0a 

mtM£&. HfMfq\ Jlter/t^^-A, £7yft*j'*^f^i 

vears. ^WBBftii: urtt. Mid **/-/k 
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2) Ig2 

(io-3) <Dfc&m*» ^ do-2) <Dfc&m*, tk* 

teT/t^~^]^*.A> 7K*ft^^^hy^^x v/T^kTk^fb^^m^h 
a; (10-1) ©fb^fttt, flORi&«r/8v>5j&\ *>5V^»4ya©*fei?*riW" 

WWJEIt J. Org. Chem. 47, 2216 (1982) t>L<« 
Tetrahedron Letters 3979 (1973) ^|E«SnTV^S*ft*^Jf 6>Jx5 0 

SKSSa i (-x-^-CHrNR^x 4 - £fcte-co-NR l -x 4 --e 
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(11-8) 



l) ISi 

S(ll-l) O^ftlt ^SttJffllEt. ffi&m<OffiET, * (1-7) t 
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-e#6o «^tt. m&m2 0JM2bmm*%mcxn5z.k&x-%z 9 

2) Xg2 

at (1 1-2) <Dfc£*tts *sHSfi«fc*s * (1 i-D (ovc&mw^ 
5 P nft*tZTtv*jv y^VJ* S-frS £ J: t> ftffctZ Zktf 

3) Xg3 

io * (n-4) oft**!** ^rcstts**, ttaE-woaufca: (11-2) <d 

fbfrttiS; (11-3) (D{k&&k^£&ZZkfc£V&!&1-%Zk&X£% a 
K¥Wb}i5. ^flHSJ^fcUTHu i^^vi^-TVK rb7tKP77 

15 >\ i, 4-^^*>«©^^*«^**rfe>*t«. 

-esS (11-2) Sr«yS1-5IRK:ttx jfi~8 ot-ft-S OX:ofiHd^b»W* 

*k tts-eftasttfe* (11-2) ts; (11-3) kosem $j-8 
a (11-3) wt&m*. mfR&*m*z*\ a*#^±<ftjbixfc*jfet? 

20 ^-rS^fc^-CtSo Afcftfctt, Synth. Cotnraun. 28, 1159 (1998) 

4) XS4 

5t (n-6) ©fls**r±, ^pjaewti's a (n-4) <Dit&mk& (i 
1-5) ©ft^fefcae**T**i"5-fc*"e*5o ^FSfflfiaitfc uthu h 

fyftgl, i*x?vl^-7VK 1, 4-S^Mrf-^ fb7tKP77X¥<D 
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ft (n-5) ©fb**tt* rfiJRfi«rfl!^5a\ a«#lcJ:<*ibixfc*»T? 

5) IS 5 

5 ft (1 1-7) Offc&fttt* ft (11-6) <0*&fr*<&7KRS«\ ^ffi«B88ft 

fifflBO^atSlOX@2^J:t^M^l©Xm9JC|B®$^c^T% £3t 

ft i Its *»ft„ 1,4- S?**?- >\ fh7tKP77 ^<z>rn~ 

15 tctt, JKi5 0TCHB1 3 ot©«Ba»6>Wl£*u 315aWl;»Snff±, 19 5 or 
l 0 O'C^lUflJ^&WlSftS. 
6> IS 6 

ft (1 1-8) <0ft£#tts ft (1 1-7) ffitfe2M:S2 

ttEtt s ftfcJWSfc «fc o **** s ritfi?**. 

20 7) IS 7 

ft (11-9) G>fcA4frtt, ft (11-8) <D{k&m*t>s m^KOXMB 
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1) XSi 

5t (12-2) N 33±u«: (12-3) (oi^mx a (i-i) <oK&m*, 
&m\£j&cxmm<D?f&T, ^stt*^ a (12-1) 

z v &mmms.. imvcr v y * or*-* y &nzic3Hb«u h y * y 

^K, t-^b*S/*P ^A^OT/^y^JRT^^VK, h y cc^vVT 5: 
V, ^y^ntV^^VT^^s trp^ A^S^ lf=!>>\ Vt^VT 
%S\f3^s s N-Ty^^^y ^ N, N' -^T^^r/V-^V^T^Vs 

5t (12-1) ©flAtttt* ms&&*rffi^5a\ *6V^tt4i»©*ft"e**f 

2) Xg2 

a (12-4) jsj:u« (12-5) ©fc**tt* B3»6fcW*K:* * (l 
2-2) *5iu«; (12-3) *»6-tiT^ji*rt-e#«. 

3) Xg3 

* (12-6) fcWW; (12-7) <0ft£*tt, «Jgafe2tlH«^ * (1 
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2-4) *3«fctf5£ (12-5) ^b-en^^-etSo 

4) 114 

5S; (12-8) fcitJW (12-9) (^ft^fttt, «iSfel©XS8iBI*^ 
SC (12-6) jSitf* (12-7) **b*ivejl*«T?*8. 

5 




(1-1) (13-2) 
OS*, SA, Z, R\ R 4 i3i:t^mttBWBi:ra«-C*0, R 8 \ R 68 *5±tf 

55 (13-2) ©fc£»f±, St (1-D Oit&mtm (13-1) <o\\&m 

a (i3-i) rtTiSn D B^fflvN^/5\ fcsw±^&<^feT^E£i- 

20 Organic Synthesis (John Wiley & Sons, Inc.) Vol.5 and 6 fcfBft£ft"CV5 
KH&14 
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5 i) iai 

a (u-l) <DfbA4M3u ^JSttaSKE*, ■KWETiz:, * (l-i) oft* 
(14-2) ©ft*»t«rRi6;S*5i:i:lcJ:oT*rti-5iii:^Tf#«. 

10 /-/U?07/W3^jgS N ff7kKP77^ 1, 4-^**f-i^f©^ 

15 «l^bi«StL«o 
2) jDg2 

* (14-3) ©ft£*tt\ * (14-1) *)fls£*fc s ^W^^t) 
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KiLT/Bv^^VT?**. EJ6«*HU »2 0t>Hfti 5 0TM>WM»Mi 
3) Xg3 

a (14-4) a (14-3) «aft2oiaifc 

S (14-2) ©ft#*tt, rim&£fflv^a\ *>sv^^fti©*ffi-e^*i- 

Organic Synthesis (John Wiley & Sons, Inc.) Vol. 2-5 m*$JVCV5#ffi 
KH&15 




(1-1) (15-D 



(5£*> ISA, Z, R\ R 4 ^<t^mHBUia<bl^»T^^, E l5 tt, Tfr*;V 

ac (i 5-D <&fc£*Hu *sh4«*k a (i-i) * d 

5 _ 2) o>ft^Sr, «*Ktf:S*fcfk ^««ET, 
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a; (15-2) <Dfc&m±, m^&^m^^\ h^a^<o^m^arf m 




(16-4) 



2 ft o T^a*^ oIW LTV vr t J: v \ ) 
D igi 

a (16-2) <^b**tt, ^HSttttlPK * (i-i) ©ft;****; (16 
-l) Oft^*«:KJKS*5^tfcJ:5^riW-5rt#-eSS. TKttfflKfc t 

2) X^2 

st (16-4) ^FSttsjiE*, a (16-2) (1 
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6-3) oft^»^^s*srt^j;9-fr«rsit^"etSo ^mmm&t 
(i6-i> o<b**r±, i&jRfi«:fl^sa\ a*#tj:<»bixfc*jfe-e 

5 ^-r5ri:*-C*5. * (16-3) coft^fefi. miRp p p^fflv^5*\ fo£V^ 




(17-3) (17-5) 

1) X§1 

a; (i 7-2) *>fc£*tt, ^aftt««iE*, a (i-i) <ott&mi& (17 

2) Ig2 
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S: (1 7-3) OflS^«H: % 3* (1 7-2) ©ft 

hvtj*. *mb#yt&<g<D7kmkTju$})&mm&mff>*i, aur, *©* 

3) Ig3 

5£ (17-5) ©fljg-fett, S (17-4) <0{t&tofrt3, 

£ (17-1) ©ft-g*ltt, ifiJEfl*fl!^5*\ S«#fcJ;<»&Jlfc&|feT? 
^*frt"5ti#T?#5. 5fc (17-4) ©ft-g^fi, TfrMp D n Srfflv^a\ 

Kfi&l 8 




rt , 

N~NH 

(1-1) (18-1) 




(18-3) 
l) Hi 

a: (i8-i) ofls^*»» tshhsk^ io#fiTH> * (i-i) ©lb 
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2) Ig2 

S; (1 8-3) <Dfc£4fcf±, TFflHSdfi^K * (1 8-1) <Oft^««:3K&t 

a (18-2) oft£*f*s #SRi&«rfflV^53&\ fcSVMi^oSifrTte**" 
$ri:^S5o *fl»fctt4MWB6 3 - 4 8 270 fc^SftTV^ifcSfflS 

15 



eat, sa, r\ r\ *\ K*£x$nLtemd.tmm-ehv^ R 75 ^ctt^R 



in 




ii2 

R 1 -E 6 
(2-3) 
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1) XSl 

* (19-2) <Dik&mx 7R£\mm*. /nxm* &£Tf/*tcim<o& 
setn a (19-D (ofc&mt^ (i-i) <Dik&®£fcfo&it?> ^ 1 1 «t o 

T^*tf#S. M^Rilttt, ^n<?WfcE&\ /Nn^^ti^X, /M2^^ 
Ttt, «fe* Iftft*** M)^nn^ h5 7^P|», 

/K 4 y-fu;</— ;i4<D7^n-/«I, Wlo^>\ ^^i^ 
o^bk*aR»^ N, n' -Wf^*M7? K«©#^n bvttSUk v> 
ji^/i^— l, 4-mty x Th7tKn77^^7;^S«, 

2) Ig2 

5t (1 9-3) Oft^fttt. 5S (1 9-2) <D{k&m*t>. mmfe2<DJM2 

S^iWIS. ^frWtf± % J. Org. Chera. 63, 4129 (1998) f^Stl/CV^ 
Sfc, * (19-2) KTO*ftfciot4^t#5 0 
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(19-2) 



3) Xg3 

a (l 9-5) ofc^fctt, ^SHSWI'k * (1-D ©<b£*«riia6"C« 

iu * (19-4) (Dit-erVo&Rfcz^z r ^ cj;otm^ £ 0 &g£u 
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tut* (19-5) (Dit^mx mfcfz^kft<&(D3Mvm^zb&x^ 

S; (19-4) / M$(Djj& «#BB¥7-278148> fcttoT^jfrf-S 

4) XS4 

a (1 9-2) ©flsAfctt, St (1 9-5) Kfflfeirafil 




(20-3) 



I&l*5j:t£L&2f± Synthesis 71(1986) fc|aft*JlTV^5^rjSfeSr##lC L 
1) XSl 

s: (20-D <ofc&m\x a (i-i) <oi\&®^ *mmm*> mmm. 
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2) IS 2 

S (2 0-3) <Dtt&tofts * (2 0-1) <£<fc£t>£\ ^SttStt*. * 
(2 0-2) ^b^fcRiSS^rSrir^^o-C^i-S-fc^-C^So ^ffitt 

So 

3) IS 3 

St (2 0-4) « (2 0-3) <0{b£4fc«r, &tt*f*Tv 

io asi-«c:tfcJ:o-r^*i-«^t*stf#« B aEcfflfc ucri, Witt, e^r/ 
«wt*!>*thy^^#*ifbw. sa^urHu i 

^/-A4fOT^3^*«*W**rf fe^^o Stt*fi=ttx PH2. 
0-pH4.0^»^lRS^, S*fi*tt. »1 0 C C~^8 0 < CO$OT 

15 ^3tfe2 1 
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1) XII 

a (21-2) oft^fttt, ^*i©3Mfe^*f-«rt*-e#5. JMtt&fctt, 

J. Chem. Soc, Perk in Trans. 1, 1545 (1996) \Z.7jk$fltzX& J $>, JKTfcflK* 
S (21-2) <Dfc&mz, 5FiStt«*E*, IltfellfcvD^ 
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hVfr (21-1) fc* (1-8) ofls**iKJtS*** WHS&SffST. ^ 

h v t> **{b# p ^hmoT^n v &***ft*% -r v p <> &r 5 h\ p 

P^A, tf-Wf-V^ n-yfvHJf-fr^, sec-^^vVp^A, t- 

?vW7 5 V, b P i^/vr 5 *m*mf €>fc<3. ;rcSti**E* 
S^fvi^-fVK fh9tKB77^ 1, 4 - S>*** ^©i-fA** 

8) ©fls**fcE*3*5»*\ »-8 0 , C~»3 o'C©«SHa»6.»R*Jv * 

2) 162 

S: (2 1-3) ©lba*tt, * (2 1-2) oft^«W»biB6Sci©3»6|c: 

3) XS3 

it (21-4) (oit^a. a (21-3) oft#**»e>, M5Sfei©x®i 

4) IS4 

5£ (2 1-5) ©{t^Wix S (2 1-4) ©fbg-fe*'^ §UiI8:2©X*Il 

5) XS5 

5t (2 1-6) ©ft£-fett, SC (2 1-5) ©ft***»fex *BS»1©IS3 

Kfa«©#ifc^£fflv^ *fc«?ny*x*«ieWl 

6) X&6 

SC (2 1-7) ©•(b-g-fett, ft (2 1-5) ©fll-g-fed^, yo-y^Sgmi- 
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So 

&m&2 2 




d-1) 

Jiff* Sfclifit L< ll«i©7^Slr«t a ) 

(2 2-2) *Jgtt*HE«f, *li}££#&T> * (l-i) <Dik&®>b 
5t (2 2-1) ofl5^*trBOS*-a:$ii:l!:J:oT*rtT'#«. UT 

fJOt-^l 5 0 t CO®|l^b®tR^*t5 0 3; (2 2-1) <D\\& 
rfTJ&S&fflV^/K J. Chem. Res., Synop. 208 (1998) *##tLT-& 

,82 




CI R 71 R 82 -f^ R 71 

R 81 

(14-3) (23-2) 
GS«fc> 2, R\ R\ R 7 \ R 7 \ R 8 \ R"33ttfmtt«nEt R| 

■efcSo ) 
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55 (2 3-2) f±, ^ffitt^E*> «^SffftT. ft (14-3) <Oft&m 
b& (17-4) (Ote&fo&EJ&ZitZ Z.tK& oT^tt^o 

* (2 3-2) <0ftl£*tt* Chem. Pharm. Bull. 47, 928 (1999) 

R 84 -s-COOEt 
(24-1) 




HMH 



d-1) 




6? 




(24-3) R 84 



X^3 
R 8 ! R 8 

H 

(17-4) 




,82 



(24-4) R 84 



(5fc«k SA. Z. R\ R\ R 8 \ R 82 i3J:tfmtti!i^£|i^-C?£>^ R 84 
g «W><ba*HL458*n©#88 flWH^ - 143181) L"C£$-f S - t * s 

i) isi 

£ (24-2) ©fc**tt, JRStt***. «S#ftTs * (1-D ©ft* 
Ibi* (2 4-1) ©it^#)SrjaS**5wi:f2:J:t>-a-^n-«wt^#5. tk 
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*9««#**fMi8. WWiamfF7tKP77^ 1, 4- 

2) Ig2 

* (2 4-3) OflaMfcfi. *iHS*iE4\ MBlffldWfffcT, * (2 4-2) 

10 tl5o 

3) X§3 

SC (24-4) <0fc£ftf±, * (24-3) ©fc£*rt>6>, «5Sife2 3telB« 
15 £\ jfiHRClSD-C. XaftXflL i-ftfc%83iftl^L2 4-T?*S^fc«8Ea 

*»©a*oft«»"e, £*#e0*fefcttv\ fi&££^A1-5®£. SfcH* 

fb»J*aSS*5BS. SH7K^fi?®S, Friedel-CraftsR/S^WittigSJC&^OK 

25 8itffi2 5 

«JKfelfc*5WS5S; (1-3) ©ft^*fc*5V^r, iA^Anyyg^C'I^ 

So 
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-.86 



NH 



^85-"' 
(25-2) 



(25-1) 




(25-3) 



jB^*fcr±**ISC^fc*U R 85 *5£tfR 86 f*> *SKK^ £fcliB&t>b< 
»««J|©T /^*A««E1tK fo 5 v n^R 8 5 ^ R 8 6 #Htfc ft o 

(2 5-3) ofciMfctt. ^Fffitt*jSE+. ttflk 7 -f J: tWIt 
gO^ST. « (2 5-2) OT^« (2 5-1) (DftAfcfeRf&S'SSw 

(1, ^^Jr/l^O^^^r/H^^lf btt^5 0 

7-fer^>>^-2, 2' -fcT* -1, 1' -tr^^'K 

2 _ (&-t-7?-A<ftX7<(S) ¥7=.-SK 2- (i^^n^v-^^^ 
^/) tfymn/K 2-^P^i/M^7^/-2 5 - (N, N' 

(iiatB, MB****^ §m*V9As Stm-hVt^ Try?**? 
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^ D 5^ 1. 2— h >*$<D&7n h>tmm, ^xf;ux 

ft (2 5-3) ttfcS«#fcj6nbixTV^5*»fc«oT*riM-5 
0S*.fiAcc. Chem. Res. 31, 805 (1998) ,J. Am. Chem. Soc. 118, 
7217 (1996) , J. Am. Chem. Soc. 199, 6054 (1997) s J. Am. Chem. Soc. 116, 
5969 (1994) , J. Org. Chem. 65, 1158 (2000) , J. Org. Chem. 65, 1144 
(2000) N fcSVM±J. Org. Chem. 64, 5575 (1999) KfEtt * tlttfem&mf 

a (25-2) <oi\&m&, f(^M^ 0 p^fflv^5^^ h^w^tols^k^t 





* (2 6-1) ©fc^ftfj, a (1-1) <Dtt&®^ i£S#£T\ N- 

p p ^ y i/r h t SiS $ *5 n t \c x o X-&&1-Z zktfx% 

S5t»2 7 
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R\ R 3 > R\ &£Xtm\±fmkmMX*1bZ 0 R 87 *5J:l>*R 88 tt. 

i-o ) 



5 i) xmi 

5£ (2 7-1) (Offrfrfttt, ^ (1-12) <^b£*^2-t Kn^rfcoi^ 

2) IS2 

L0 S (27-2) (Dfc&Wtes ^ (2 7-1) <Dtt&&%. mt^-^kRfc 

<D$mxm$i£frz> 0 

3) 163 

A (2 7-4) (Dfl^fett. 5£ (2 7-2) <D4fc£*£> ift^OSCTh 1 ;^ 
L5 ^T^^^^S^#ffiTT\ 5£ (2 7-3) ?>ik&VokRJ&Z&Z>Z.k\c£ 
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tu^ 0 S: (2 7-3) <£fl^fefS N ftfflRiftSrfllv^a^ &5VM±^©#4frT»-fr 

5 4) Ig4 

* (2 7-5) ©fMM&tt, a (2 7-4) ©flrfMb*^ ^SttjgSE*k 

io ot:~»i 5 ot;©<6HTaw*jx5o 

5) IDB5 

5£ (2 7-7) ©flAttfi, 5t (2 7-5) 0{^#f^e. M5tfe2^Xg2 

3=7^ a; (2 7-5) (Dit^lX Tetrahedron 32, 839 (1976) £:##{£L 
15 T^/frf-Sri: 
Mit&2 8 



IS1 
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XmOfrs *fct±Wt>U<tt«IIKftOTA'*-rt«Sr*U E 24 *5J:TJ<E 2S H, 

1) 111 

(2 8-2) ©flS^*tt, * (1-1) ©fl5£#*\ * (2 
8-1) ©fc^i^3*5ifcfc*oT*j^a:: =Ffite&& 

«&H-CiIiR£;ftS, -w-Cv E 24 fi, WIBE l i^C1><07JS^»f fefts. A (2 

8-D ©flsfcfctt. ffiJRfi«:J8v**a s s fo 5 v ^m&vJttreGfctZ - £ a* 

2) 1312 

5t (2 8-4) fflfl5#*»* * (2 8-2) ©flsfc**\ * (2 8-3) Oft 

»2 0 0t;©«HT?W«5*t5. iit, E 25 «:s tmz 1 tmi1>o>&&tft> 
« (2 8-3) ©fls**f±* rtTJI&SrJSV^TX feSVMi^O^fe^ 

*7t N 5fc (2 8-4) ©{b£-®lttu J. Heterocycl. Chemistry 10, 885 
(1973) £#%t£l/C£jfcf-*-fc 

«8H-«*tfe» SiWttMH-SSWfefcU-CIt TProtective Groups in 
Organic Synthesis 2nd Edition (John Wiley & Sons, Inc.) J ^ICfBtt^ftfc 
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^^^^ mmt^mmi^it^m, %m) imcim.£frtz^&%*m^ 

5 5^^m5o 

— /^SE i^ct^/ua:— r/i^pooi— x/^^, St^^^^^^r;^ 
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/itiHd. r^yvsiSs (iam»K) » asaattiMSttSft 

Srl¥«-f-5fcfcfcoTs *—s<--%iM.<0 — SEBO|If|cj:5!)yA 
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1-20 00m g, #*L<ttl 0-5 0 0mgSrlS4fctt»EHc^j-Ta# 
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' CH2 ~C~^~ CQQH — CO-CH 2 -OH 

— (CH 2 ) 6 -NMe 2 — CO-CH 2 -NH 2 

— CO-CH 2 -NHMe 



— CH 2 -CONH 2 — CO-CH 2 -r/ \> 



-CONHMe 



— CH2-COOH 

— (CH^-N^O 

— (CH 2 ) 2 OH — CO-CH 2 -S0 2 Me 

— CH 2 CO— O — CO-CH 2 -COOH 

— (CH 2 ) 2 NHCOMe — CO-CH 2 -NHCO-(CH 2 ) 2 S0 2 Et 

— (CH 2 ) 2 NHCONHMe — CO-CMe r NH 2 

— CH 2 — — CO-CH 2 CMe 2 -NH 2 



WO 03/004497 



113 



PCT/JP02/06769 



R 306 




— H 


— F 


-CF 3 


— H 


—Br 


— H 


— (CH2)2COOH 


— H 


— CH r NHCOMe 


— H 


— CH 2 OH 


— H 


— CH 2 NHS0 2 Me 


— H 


-CH 2 — N^JD 


— H 


— CONH 2 


— H 


— CH=CH-COOH 


— H 


— CH=CH-CONH 2 


— H 


— Et 


— H 






— CH 2 — VsQ 2 Me 


— H 


— (CH2) 2 -NMe 2 


— H 


-<CH 2 ) 2 -nQ 


— H 
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_ R 301 



— CH 2 -OH 

-ch 2 o-<Qn 

NH 2 
— CH 2 -N=< 

Q 

— CH 2 -NH 2 
— CH 2 -NH-CONHMe 

— CH 2 -NH-COMe 
0 

— CH 2 -N \ 

Q 



D 301 



— CH 2 N 



N 

— CH 2 — N ^^H 



NHMe 



NHMe 



_ C H 2 _ N Q^ 

NHMe 
— CH 2 — N^/NH 

. -ch 2 — 

— CH 2 ^3^^ NH 

— CH 2 NMe — 

MeHN 

— CH 2 NH <p] 

MeNH 
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/\ CI 
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> 









-301 



— CH 2 -OH 

-ch 2 ohQn 

NH 2 
— CH2-N=C 
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— ch 2 -nh 2 

-CH 2 -NH-CONHMe 
— CH 2 -NH-COMe 
— CH 2 -NH 




-,301 



— R 



-CH 2 — tf^ 
N 

— CH 2 \^}~'' 



NHMe 
NHMe 



- CH 2— Ol 
-CH 2 — N^N 

-ch 2 -nQ-n3> 



NHMe 
NH 



_ CH2 _ n Q_hQ, 

— CH 2 NMe 



NH 




MeHN 



— CH 2 NH 



MeNH 
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^4-3 




->301 



— CH 2 -OH 

-CH 2 0-^N 

NH 2 
— CH r N< 

Q 

— CH 2 -NH 2 
-CH 2 -NH-CONHMe 

— CH 2 -NH-COMe 

— CH 2 -NH— f 

Q 



3 301 



— CH 2 1 



Q 



NHMe 

— CH 2 — N^>-NHMe 



- ch2 ~ n CX 



NHMe 



NH 



~CH 2 — H^J 

— CH 2 \^^\^) 

-CH 2 N^)— (^\\ 

-P 



— CH 2 NMe- 



MeHN 



— CH 2 NH 



MeNH 
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— R 301 



-CH 



-ch 2 -nV hm * 

XOOH 
O |^0 

-CH 2 ~NHS0 2 Me 

O 



-CH 2 -N^Y C 



H O 



NH 2 



-CH 2 -NHCH 2 CH 2 NHMe 
-CH 2 -NHCH 2 CH 2 NMe 2 
-CH2-NHCH 2 CH 2 S02NHMe 



— R 301 



-CH 2 



Me 



■ Me |^ 



NH 2 

OH 

NH 2 

COOH 
O |^0 

Me 

-CH 2 -NMeS0 2 Me 

-CH 2 -N^Y° H 
Me il 



NH 2 



Me 

-CH 2 -NMeCH 2 CH 2 NH 2 
-CH 2 ~NMeCH 2 CH 2 NMe 2 
-CH 2 -NMeCH 2 CH 2 S0 2 NH 2 
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— R301 
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NHMe 



-CH 2 -N^ 



NHMe 
OH 



XOOH 
O (^O 
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-CH 2 -NHS0 2 Me 
-CH 2 -N-V° H 
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\ CI 






— NH 
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d301 



—R301 



V-/ 

-CH 2 -N^ NH2 
Me 



-CH 2 



Me I 



"OH 
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-CH 2 -N^Y NH2 
2 Me I 

XOOH 
O |^0 

Me 

-CH 2 -NMeS0 2 Me 

-CH 2 -N-^Y*° H 
Me A 



-CH 2 -N-Y 



NH 2 



-CH 2 -N^V 
Me B 



NH 2 



-CH 2 — NHCH 2 CH 2 NHMe 
-CH2-NHCH 2 CH 2 NMe 2 
-CH 2 -NHCH 2 CH 2 S0 2 NHMe 



-CH 2 -NMeCH 2 CH 2 NH 2 
-CH 2 -NMeCH 2 CH 2 NMe 2 
-CH 2 -NMeCH 2 CH 2 S0 2 NH 2 
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-CH 2 -NHS0 2 Me -CH 2 -NMeS0 2 Me 




-CH 2 — NHCH 2 CH 2 NHMe -CH 2 -NMeCH 2 CH 2 NH 2 

-CH 2 -NHCH 2 CH 2 NMe 2 -CH 2 — NMeCH 2 CH 2 NMe 2 

-CH 2 -NHCH 2 CH 2 S0 2 NHMe -CH 2 -NMeCH 2 CH 2 S0 2 NH 2 
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54-7 
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-CH 2 -N=< ] 

NMe 2 



-CH 2 - 
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-CH 2 - 
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HN — y 

HN — ' OH 
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-CH 2 -N-<\ "I 
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Me N 



HN— < 



OMe 
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HN — v 
-CH 2 -N=( V-OH 
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-CH 2 ~ 



nIM — v 
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HN — v 
-CH 2 -N=< V-NH 2 
HN — ' 

HN — v 
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-CH 2 



HN- 
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HN — v 

-CH 2 -N=( y— NHS0 2 Me 
HN — ' 



C0 2 Me 
HN-( 
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MeHN 
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Me 
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-0(CH 2 ) 2 NMeS0 2 Me "" N V-/ ° 
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-CI 
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2-[l-(Hnp7x^)^n^]-4, 5, 6, 7-f h7t KPk'7/n[l, 




2-[l-(4-^ d n 7x=yv) v^^/f t'r/n [1, 5-a] f|) *i?> (3.18 

g) ^9/<-jv (60 mi) \zm*u ^(Dmm^mitt^mi-vv^M, (848 

t&fP^Tk (500 ml) (200 ml) KTttffi Lfc, ^T^®^r« 

**l^*v**^tMU 5iMk jfflEWBLfc. p^h^ 

g) *fi«t*fcl/C#fc. 

l HNMR (400 MHz, CDC1 3 ) 5 : ppm 7.22 (s, 4H), 5.00 (s, 1H), 4.08 (t, 

J=6. 1Hz, 2H), 3.83 (bs, 1H), 3.83-3.23 (ra, 2H), 2.77-2.73 On, 2H), 2.55- 

2.52 (ra, 2H), 2.13-2.05 (m, 3H), 1.95-1.80 (m, 1H). 

mmm 1 1 mm<D^mx\ mmm 2-54 <oft&m*&& \,tc 0 

2-[l-(4-^ u U7x^)v'^7 p p fcVl/|-4, 5, 6, 7-t f7t Knt°7>/p[l f 
5-a]fc°y ^i^V 



X H NMR (400MHz, CDC1 3 ) 6 : ppra 7. 32-7. 29 (m, 2H), 7.25-7.21 (m, 2H), 4.97 
(s, 1H), 4.04-4.01 (m, 2H), 3.83 (s, 1H), 3.26-3.22 (m, 2H), 2.13-2.07 
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(m, 2H), 1.38-1.36 (m, 2H), 1.14-1.11 (m, 2H). 

Z-il-y^fri/t n 7* tW]-4, 5, 6, 7-rh7t Hp tf ? ^P [1, 5-a] If U ^ 



11 7— NH 

41NMR (400MHz, CDC1 3 ) 8 : ppm 7. 40-7. 38 (m, 2H), 7.38-7.27 (m, 2H), 

7.21-7.17 (m, 1H), 4.98 (s, 1H), 4.05-4.02 (ra, 2H), 3.79 (s, 1H), 3.25- 

3.23 (m, 2H), 2.13-2.09 (m, 2H), 1.39-1.37 (m, 2H), 1.18-1.16 (m, 2H). 

2-W-y^~>vW p y^]-4, 5, 6, 7-x h y t Kp \fy ^/n [1, 5-a] b° y ^ ^ 




l W NMR (400MHz, CDClj) 5 : ppm 7. 52-7. 26 (in, 4H), 7.17-7.13 (m, 1H), 5.00 
(s, 1H), 4.08 (t, J=6.2Hz, 2H), 3.79 (bs,lH), 3.24-3.22 (m, 2H), 2.80- 
2.75 (m, 2H), 2.63-2.58 (m, 2H), 2.14-2.09 (m, 3H), 1.89-1.86 (m, 1H). 

2- [1- (4-7 P7x P ^f-^}-4, 5, 6, 7-X b 7 t H P fc° 7 / P [1, 5- 

a ]t°y §^ 




*HNMR (400MHz, CDCl^ S : ppm 7. 33-7. 24 (m, 2H), 6.98-6.92 (m, 2H), 5.02 
(s, 1H), 4.09-4.06 (m, 2H), 3.88 (bs, 1H), 3.25-3.23 (m, 2H), 2.79-2.73 
(m, 2H), 2.57-2.53 (m, 2H), 2.13-2.07 (m, 3H), 1.88-1.86 (ra, 1H). 
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2-[l-(4-* h^r>>7x^)^P^]-4 ) 5 ( 6 > 7-ff7t Kn fc?7 Vu [l; 5- 



l HNMR (400MHz, CDC1 3 ) 5 : ppm 7. 24 (d, J=6. 7Hz, 2H), 6.83 (d, J=6.7Hz, 
2H), 4.99 (s, 1H), 4.13-4.07 (ra, 2H), 3.77 (s, 4H) 3. 25-3. 22 (ra, 2H), 
2.77-2.73 (ra, 2H), 2.57-2.54 (m, 2H), 2.12-2.04 (ra, 3H), 1.93-1.85 (m, 
1H). 

2-[l-(3-fc°y ^/l^)i/^n^/u]-4,5,6,7-r f7t KPfc°7/n[l, 5-a] 1:° 



L H NMR (400MHz, CDCI3) 6 : PPm 8. 72 (s, 1H), 8.50 (d, J=4. 9Hz, 1H), 7.79 
(d, J=7.8Hz, 1H), 7.35 (dd, J=7. 8, 4. 9Hz, 1H), 5.05 (s, 1H), 4.11-4.04 (r 
2H), 3.28-3.25 (m, 2H), 2.82-2.76 (ra, 2H), 2.59-2.52 (ra, 2H), 2.15-1.92 
(m, 4H). 



2- [1- (3-:/ n^7x -)V) -4, 5, 6, 7-7" h 7 t p n fc° 7 V n [l, 5-a] 






Br 
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L H NMR (400MHz, CDC1 3 ) 5 : ppra 7. 44-7. 43 On, 1H), 7.27-7.22 (m, 2H), 
7.16-7.12 (ra, 1H), 5.03 (s, 1H), 4.14-4.07 (m, 2H), 3.90 (bs, 1H), 3.27- 
3.24 (ra, 2H), 2.78-2.73 (m, 2H), 2.59-2.54 (m, 2H), 2.14-2.08 (m, 3H), 
1.89-1.85 (ra, 1H). 

2-[l-(3-^ h ^^7x^/1/) i/^ n ^]-4, 5, 6, 7-f b 7 ^ K» * yVn [1, 5- 



*H NMR (400MHz, CDCI3) 5 : ppra 7. 22-7. 18 (ra, 1H), 6.92 (d, J=7.6Hz, 1H), 

6.86 (s, 1H), 6.71-6.68 (m, 1H), 5.02 (s, 1H), 4.08 (t, J=6. 1Hz, 2H), 

3.78 (s, 1H), 3.24-3.21 (m, 2H), 2.77-2.73 (m, 2H), 2.62-2.57 (ra, 2H), 
2.12-1.86 (m, 4H). 
Hffiflll 0 

2-[l-(3,4-;*^V:xt?;r*^^ 
7ya[l,5-a]t°P Wis 



(bs, 1H), 3.26-3.23 (m, 2H), 2.75-2.70 (ra, 2H), 2.56-2.51 (m, 2H), 2.13- 
2.05 (m, 3H), 1.88-1.85 (ra, 1H). 

mmn 1 

2-[l-(2-^ *V7^)V) is? n^7V]-4, 5, 6, 7-x h 7 1 Kp ^yV n [1, 5- 




OMe 




LH NMR (400MHz, CDC1 3 ) 5 : ppra 6. 80 (s, 1H), 6.78 (d, J=7.6Hz, 1H), 6.7 
(d, J=7.6Hz, 1H), 5.89 (s, 2H), 5.03 (s, 1H), 4.10-4.08 (ra, 2H), 3.81 
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(1 V-NH 



l H NMR (400MHz, CDCl^ 8 : ppra 7. 25-7. 23 (m, 1H), 7.19-7.12 (ra, 1H), 
6.93-6.91 (m, 1H), 6.82-6.80 (m, 1H), 5.14 (s, 1H), 4.08-4.05 (m, 2H), 
3.88-3.80 (bs, 1H), 3.75 (s, 3H), 3.23-3.21 (m, 2H), 2.79-2.74 (m, 2H), 



mmmi 2 

2-[l-(2-^ p a7x^) is? o :/5vl/|-4, 5, 6, 7-rf7t Kn \fy [l, 5-a] 



l H NMR (400MHz, CDClj) 6 : ppra 7.38-7.36 (m, 1H), 7.26-7.22 (m, 2H), 
7.12- 7.09 (ra, 1H), 5.13 (s, 1H), 4.09-4.06 (m, 2H), 3.78 (bs, 1H), 
3.26-3.22 (m, 2H), 2.86-2.80 (m, 2H), 2.71-2.65 (ra, 2H), 2.24-2.14 (m, 
1H), 2.14-2.04 (ra, 2H), 1.82-1.79 (m, 1H). 

mmm 1 3 

2-[l-(4-/o^7o:r7l/) is? p ^/U]-4, 5, 6, 7-rF7t Kn \f=y >/p [l, 5-a] 

try ^v?> 



'HNMR (400MHz, CDCl^) 5 : ppra 7.39 (d, J=8. 6Hz, 2H), 7.19 (d, J=8. 6Hz, 
2H), 5.00 (s, 1H), 4.09-4.06 (m, 2H), 3.82 (bs, 1H), 3.25-3.23 (ra, 2H), 



2.61-2.58 (ra, 2H), 2.18-2.08 (m, 3H), 1.85-1.79 (ra, 1H). 





2.77-2.73 (m, 2H), 2.55-2.52 (ra, 2H), 2.12-2.04 (m, 3H), 1.92-1.81 (m, 
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1H). 

XMM14 

2-[l-(6-^U *S9 n -4, 5, 6, 7-x h 7 fc tf 7 [1, 5-a] fc° 



l H NMR (400MHz, CDC1 3 ) 5 :ppm8.84 (dd, J=1.7, 4.2Hz, 1H), 8.11 (d, 
J=8.3 Hz, 1H), 8.01 (d, J=8.$Hz, 1H), 7.74 (d, J=2.0Hz, 1H), 7.67 (dd, 
J=8.8, 2.0Hz, 1H), 7.37 (dd, J=4.2, 8.3Hz, 1H), 5.07 (s, 1H), 4.13-4.07 
(m, 2H), 3.88-3.78 (bs, 1H), 3.26-3.23 (ra, 2H), 2.93-2.84 (ra, 2H), 2.76- 
10 2.67 (ra, 2H), 2.25-2.09 (m, 3H), 2.02-1.88 (m, 1H). 

m-mm 1 5 

2-[h(2-7'n^7x^) */# P T^/KM, 5, 6, 7-fh7t Ko V* [1, 5-a] 



15 l HNMR (400MHz, CDC1 3 ) 5 : ppm 7. 47-7. 45 (m, 1H), 7.40-7.38 (m, 1H), 

7.29- 7.25 (m, 1H), 7.04-7.02 (m, 1H), 5.12 (s, 1H), 4.10-4.07 (m, 2H), 
3.79 (bs, 1H), 3.26-3.23 (m, 2H), 2.89-2.78 (m, 2H), 2.72-2.62 (m, 2H), 
2.28-2.17 (m, 1H), 2.15-2.07 (m, 2H), 1.83-1.73 (ra, 1H). 

20 2-[l-(6-;<?vW3-t o y n^^-4,5,6,7-7 1 hv t F* fefy^n 

[i, 5-a] try 



5 
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Me' 




N 



X HNMR (400MHz, CDC1 3 ) 5 : ppm 8. 47 (d, J=2. 3Hz, 1H), 7. 50 (dd, 
J=2.3,8.0Hz, 1H), 7.05 (d, J=8.0Hz, 1H), 5.00 (s, 1H), 4.08-4.05 (m, 2H), 
3.95 (bs, 1H), 3.25-3.23 (m, 2H), 2.82-2.76 (m, 2H), 2.60-2.53 (m, 2H), 
2.50 (s, 3H), 2.14-2.08 (in, 3H), 1.92-1.89 (m, 1H). 

mmmi 7 

2-[l-(2-t Yu*i/7 u^^y^S,*,!-^ Y? t Knt^/n 
[l,5-a]h°y 



l H NMR (400MHz, CDCy 8 : ppra 8.58-8.56 (ra, 1H), 8.46-8.44 (ra, 1H), 
7.20-7.18 (ra, 1H), 7.14-7.10 (m, 1H), 6.91-6.88 (m, 1H), 6.68 (s, 1H), 
2.95-2.90 (ra, 2H), 2.86-2.81 (m, 2H), 2.18-2.04 (m, 1H), 2.01-1.89 (m, 
1H). 

mmm 1 8 

2-[l-(2-^- F ^y^^jU) i/? d y^/>]-4, 5, 6, 7-x h y fc Kn t°y y P [1, 5- 
a]trU 



l HNMR (400MHz, CDC1 3 ) 8 : ppra 8. 63 (d, J=7.0Hz, 1H), 8.35-8.33 (ra, 1H), 
7.35 (d, J=7.5Hz, 1H), 7.20-7.14 (ra, 1H), 6.99-6.94 (m, 1H), 6.78 (d, 
J=8. 1Hz, 1H), 6.67-6.60 (m, 1H), 6.60 (s, 1H), 3.92 (q, J=7. OHz, 2H), 
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2.95-2.89 On, 2H), 2.81-2.74 (m, 2H), 2.27-2.14 (ra, 1H), 1.96-1.85 (ra, 
1H), 1.32 (t, J=7.0Hz, 3H). 

2-[l- (2-(2-y a #*vO 7 ^-/V) V* a ^/l/]-4, 5, 6, 7-x b 7 t Fn * 5 s / 
p[l,5-a]t: o y S^V 



l HNMR (400MHz, CDC1 3 ) 5 :ppm7.23 (dd, J=1.6, 7. 5Hz, 1H), 7.11-7.07 (m, 
1H), 6.86-6.82 (m, 1H), 6.76 (d, J=8. 1Hz, 1H), 5.26 (s, 1H), 4.52 (q, 
J=6.0Hz, 1H), 4.06-4.03 (ra, 2H), 3.78 (bs, 1H), 3.20-3.18 (ra, 2H), 2.80- 
2.74 (m, 2H), 2.62-2.55 (m, 2H), 2.15-2.04 (m, 3H), 1.84-1.72 (m, 1H), 
1.27 (d, J=6.0Hz, 6H). 

mmm 2 0 

2-(l-{4-^ o p-2-[2-(4-*7V*= V ;v) ^ V *$/] y ft p -ff-M- 
4, 5, 6, 7-fF7t Kn fcTy :/p [1, 5-a] fcT U 5 v>>- 



l H NMR (400MHz, CDCl^ 5 : ppm 7. 16 (d, J=8.2Hz, 1H), 6.90 (dd, J=2. 0, 
8.2Hz, 1H), 6.78-6.70 (m, 1H), 5.13 (s, 1H), 4.07-4.00 (ra, 4H), 3.78 (s, 
1H), 3.71-3.68 (m, 4H), 3.25-3.22 (m, 2H), 2.76-2.66 (m, 4H), 2.56-2.49 
(ra, 6H), 2.28-2.07 (ra, 3H), 1.81-1.76 (m, 1H). 

2-[ 1 -(4_^ n P yx.~M P^^VkM, 5, 6, 7-r h 7 t Kp tfy >^p [1, 5- 



iso-PrO 
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CI 




[TVnh 



l H NMR (400MHz, CDCI3) 8 : ppm 7. 33-7. 27 (ra, 2H), 7. 23-7. 18 (m, 2H>, 5.06 
(s, 1H), 4.06-4.03 (m, 2H), 3. 25-3. 23 (m, 2H), 2. 53-2. 38 (m, 2H), 2.18- 
2.02 On, 4H), 1.85-1. 50 (m, 4H). 

5 mmm 2 2 

2-[l-(Hno7x=;l/)-3-^ b^risis? n ^/U] -4,5,6, 7-t* hy* Fu\fy 

✓n[i,5-a]try 



l HNMR (400MHz, CDCI3) S : ppm 7. 36-7. 33 (ra, 1.76H), 7.29-7.21 (m, 1.76H), 
10 7.20-7.13 (m, 0.48H), 5.02 (s, 0. 12H), 4.87 (s, 0.88H), 4.10-4.02 (m, 

3H), 3.88-3.76 (m, 2H), 3.24 (s, 0.36H), 3.22 (s, 2.64H), 3.17-3.10 (ra, 
0.24H), 2.98-2.90 (ra, 1.76H), 2.77-2.69 (ra, 1.76H), 2.42-2.38 (m, 0.24H), 
2.13-2.07 (m, 2H). 

nmm2 3 

15 2- [1- (2- b' V *?=>M n -f^M -4, 5, 6, l-=r Y y t K n t° y V n [l, 5-a] t? y 



l H NMR (400MHz, CDClg) 5 : ppm 8. 57-8. 55 (ra, 1H), 7.59-7.52 (m, 1H), 

7.26- 7.22 (m, 1H), 7.07-7.05 (m, 1H), 5.14 (s, 1H), 4.13-4.08 (m, 2H), 

20 3.85 (bs, 1H), 3.26-3.24 (m, 2H), 2.80-2.75 (ra, 4H), 2.15-2.04 (m, 3H), 

1.98-1.79 (m, 1H). 



OMe 
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2-[l- (4- t P V v^/V) n :/^vt/l-4, 5, 6, 7-x h 7 t tT9 N / n [1, 5-a] \f U 

5^ 



l HNMR (400MHz, CDC1 3 ) 5 : ppm 8. 49 (d, J=6. 1Hz, 2H), 7.23 (d, J=6. 1Hz, 
2H), 5.05 (s, 1H), 4.10-4.07 (m, 2H), 3.88 (s, 1H), 3.28-3.24 (m, 2H), 
2.79-2.75 (m, 2H), 2.57-2.54 (m, 2H), 2.14-2.10 (m, 3H), 1.98-1.86 (in, 
1H). 

2-{l-[4-(^^y^/^^-/^)^^^^]i/^P^/W-4,5, 6, 7-7" h y t Kn 

tf7 % /n[i,5-*]bry 



l H NMR (400 MHz, CDC1 3 ) 6 : ppm 7.55 (dd, J=L8, 6. 5Hz, 2H), 7.47 (dd, 

J=L8, 6.5Hz, 2H), 5.04 (s, 1H), 4.10-4.06 (m, 2H), 3.89-3.84 (bs, 1H), 

3.27-3.24 (m, 2H), 2.87-2.85 (m, 2H), 2.70 (s, 3H), 2.65-2.53 (m, 2H), 

2.19-2.08 (in, 3H), 1.96-1.84 (m, 1H). 

2-[l-(2-p< h ^V-3-fc: 0 V *S~JV) n ^^^]-4, 5, 6, 7-rF7tKP t?7 x /n 
[l,5-a]t: 0 U 
MeO /\ 



l H NMR (400 MHz, CDC1 3 ) 5 : ppm 7. 99 (dd, J=1.8, 5.0Hz, 1H), 7.51 (dd, 
J=1.8, 7.3Hz, 1H), 6.84 (dd, J=5.0, 7. 3Hz, 1H), 5.18 (s, 1H), 4.08-4.05 
(m, 2H), 3.89 (s, 3H), 3.80-3.71 (bs, 1H), 3.26-3.23 (m, 2H), 2.78-2.72 
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(m, 2H), 2.59-2.53 (m, 2H), 2.15-2.09 (m, 3H), 1.80-1.66 (ra, 1H). 

2-[l-(2-^fW-3-fc'y^)i/^oyf;V]H5,6J-f Knt°7/ 
p[l,5-a]tT9 $ 
MeS /\ 



X H NMR (400 MHz, CDC1 3 > 5 : ppm 8. 29-8. 28 (m, 1H), 7.52-7.49 (m, 1H), 



3.26-3.23 (m, 2H), 2. 82-2. 77 (m, 2H), 2.66-2.60 (m, 2H), 2.48 (s, 3H), 
2.37-2.10 (m, 3H), 1.81-1.76 (m, 1H). 

mmm 2 s 

2-[l-(3-^no-4-f!) i/? d [l, 5-a]-4, 5, 6, l-=f V 



X H NMR (400 MHz, CDC1 3 ) 5 : ppm 8. 41 (s, 1H), 8.40 (d, J=5. 0Hz, 1H), 7.29 
(d, J-5.0Hz, 1H), 5.21 (s, 1H), 4.06 (t, J=6. 2Hz, 2H), 3.97-3.86 (bs, 
1H), 3.27-3.25 (m, 2H), 2.86-2.80 (m, 2H), 2.68-2.63 (m, 2H), 2.24-2.04 
(m, 3H), 1.84-1.68 (m, 1H). 

2 9 

2-[l-(4-^ n n-3-fc° V Ste/U) is? n :/^vl/|-4, 5, 6, 7-fh7t tfy Vxi 
[l,5-a]t']J ^v 5 ^ 
CI /\ 



*H NMR (400 MHz, CDC1 3 ) 5 : ppra 8. 57 (s, 1H), 8.31(d, J=5. 2Hz, 1H), 7.19 
(d, J=5.2Hz, 1H), 5.12 (s, 1H), 4.07-4.06 (m, 2H), 3.88-3.82 (bs, 1H), 




7.00- 6.97 (ra, 1H), 5.37 (s, 1H), 4.09-4.06 (m, 2H), 3.84-3.77 (bs, 1H), 
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3.27-3.24 (m, 2H), 2.88-2.83 (m, 2H), 2.73-2.65 (m, 2H), 2.29-2.13 (m, 
1H), 2.17-2.09 (m, 2H), 1.88-1.83 (m, 1H). 

2-[l-(2,3-^f*V^v ? ^v'ycczi/V) */# a^;V]-4,5,6,7-T hy t K» tf 
5 7^*[l,5-a]tr!J 

r~9 O 



l H NMR (400 MHz, CDCg 5 : ppm 6. 78-6. 75 (in, 2H), 6.69-6.66 (ra, 1H), 
5.90 (s, 2H), 5.13 (s, 1H), 4.10-4.07 (m, 2H), 3.85-3.78 (bs, 1H), 3.33- 
3.23 On, 2H), 2.76-2.66 (ra, 4H), 2.13-2.04 (m, 3H), 1.96-1.83 (m, 1H). 

io mmisi 

2-[l-(2, 3-^fc Kn-l-^^/y 7 W--f /V) n t^/kM, 5, 6, 7-rh7t 
KPlf7 x /PtL5-a]t'D 



■ l n NMR (400 MHz, CDC1 3 ) 6 : ppm 7. 05-6. 99 (ra, 2H), 6.86-6.77 (ra, 1H), 
15 5.26(s, 1H), 4.70-4.56 (m, 2H), 4.14-4.09 (ra, 2H), 3.79-3.74 (bs, 1H), 

3.24-3.21 (ra, 2H), 3.16-3.12 (m, 2H), 2.77-2.73 (ra, 2H), 2.69-2.64 (m, 
2H), 2.12-2.04 (ra, 3H), 1.84-1.80 (m, 1H). 

2 -[l-(2, 3-v^ Kn-1, ^yy^^r^y-e^f^) 5/^ tfy^kK 5, 6, 7-7" 
20 h^t: Knfc°^/n[l,5-a]t: 0 !> 5^ 



l H NMR (400 MHz, CDC1 3 ) 6 : ppra 6. 83 (d, J=1.8Hz, 1H), 6.78 (m, 2H), 5.03 






WO 03/004497 



PCT/JP02/06769 



148 



(s, 1H), 4.22 (s, 4H), 4.10-4.07 (m, 2H), 3.82-3.76 (bs, 1H), 3.26-3.22 

(m, 2H), 2.76-2.69 (m, 2H), 2.56-2.51 (m, 2H), 2.13-2.03 (m, 3H), 1.94- 
1.83 (m, 1H). 

2- [1- -3- 1° y i/?u -fj-jv] -4, 5,6,7-f h7t KPt 9 7^n 

[l,5-a]fc°y 



*H NMR (400 MHz, CDC1 3 ) 6 : ppm 8. 34 (d, J=L8Hz, 1H), 7.57 (dd, J=1.8, 
8.3Hz, 1H), 7.22 (d, J=8. 3Hz, 1H), 5.03 (s, 1H), 4.07 (t, J=6. 2Hz, 2H), 
3.99-3.85 (bs, 1H), 3.27-3.25 (m, 2H), 2.80-2.76 (m, 2H), 2.56-2.53 (m, 
2H), 2.14-2.04 (m, 3H), 1.99-1.87 (m, 1H). 

2-[l-(3-7<^-2-tf y ^-/W)^n^/l/]-4,5,6,7-x Kntfy^/n 
[l,5-a]b 0 i; 



L H NMR (400 MHz, CDC1 3 ) 8 : ppm 8.41 (d, J=3. 4Hz, 1H), 7.31 (d, J=7. 5Hz, 
1H), 7.02 (dd, J=4.9, 7.5Hz, 1H), 4.92 (s, 1H), 4.10 (t, J=6. 2Hz, 2H), 
3.81 (bs, 1H), 3.24 (m, 2H), 2.87-2.70 (ra, 4H), 2.30-2.11 (m, 3H), 2.11 
(s, 3H), 1.83 (ra, 1H). 

2-[l-(5-^ f;i/-2-fc 9 y v^^ n ^f;l/]-4, 5, 6, 7-f f 7 1 Knfcf^/n 

[l,5-a]tfy ^v>> 
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L H NMR (400 MHz, CDC1 3 ) 5 : ppm 8. 38 (t, J=0.7Hz, 1H), 7.37 (dd, J=2. 4, 
8.0Hz, 1H), 7.14 (d, J=8.0Hz, 1H), 5.12 (s, 1H), 4.09 (t, J=6. 2Hz t 2H), 
3.86 (br, 1H), 3.25 (ra, 2H), 2.82-2.73 (m, 4H), 2.28 (s, 3H), 2.15-2.04 
(m, 3H), 1.90 (m, 1H). 

5 mmmze 

2-[l-(5-^n^-2-fc° y i/t n ^/V]-4, 5, 6, 7-X b 7t K* VyVn 

[1, 5-a]fc?!> 



l H NMR (400 MHz, CDC1 3 ) 5 : ppm 8. 60-8. 59 (ra, 1H), 7.66 (dd, J=2. 4, 8. 4Hz, 
10 1H), 7.14 (dd, J=0.5, 8.4Hz, 1H), 5.14 (s, 1H), 4.09 (t, J=6. 1Hz, 2H), 
3.88 (br, 1H), 3.26 (m, 2H), 2.76-2.72 On, 4H), 2.16-2.08 (m, 3H), 1.92 
(ra, 1H). 
WM3 7 

6-(2-tryv^^)-2-[l-(2-tf ))i?~;l>) ^P^H5 ( 6 f 7-rh7fcKn 
15 t7/n[l,5-a]f!) 



l H NMR (400 MHz, CDClj) 5 : ppm 8. 58-8. 56 (ra, 2H), 7.65-7.57 (m, 2H), 
7.25- 7.06 (ra, 4H), 5.19 (s, 1H), 4.46-4.42 (m, 1H), 4.38-4.32 (m, 1H), 
4.05-3.98 (bs, 1H), 3.55-3.52 (m, 3H), 2.83-2.78 (ra, 4H), 2.16-2.09 (m, 
20 1H), 2.04-1.91 (m, 1H). 

2-[l-(2-^nn7^^/l-)v'^t3^^]-4,5,6,7-7 1 h7t KnQ,2,4] hVT^/ 
o[l,5-a]bry 



Br 
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l H NMR (400 MHz, CDC1 3 ) 8 : ppm 7. 48-7. 45 (m, 1H), 7.29-7.25 (ra, 2H), 
7.16-7.12 (m, 1H), 4. 95 (br, 1H), 4.05-4.02 (ra, 2H>, 3.38-3.35 (m, 2H), 
2.93-2.88 (m, 2H), 2.75-2.64 (m, 2H), 2.33-2.20 (m, 1H), 2.18-2.09 (m, 
2H), 1.90-1.78 (m, iH). 
H»J3 9 

2- {1- [4- (4-^7l^~ ]) JU) y ^ =l;V] i/jr p -4, 5, 6, 7~X > y t K D t e 7 

% /n[i,5- a ]t 8 y>>;y 



L H NMR (400 MHz, CDC1 3 ) 5 : ppm 7.25-7.23 (m, 2H), 6.87-6.84 (ra, 2H), 
4.98 (s, 1H), 4.09-4.06 (m, 2H), 3.85-3.83 (m, 4H), 3.82-3.78 (bs, 1H), 
3.24-3.22 (ra, 2H), 3.12-3.11 (m, 4H), 2.76-2.72 (m, 2H), 2.59-2.54 (in, 
2H), 2.12-2.01 (m, 3H), 1.96-1.83 (ra, 1H). 
H#50ij4 0 

2-{l-[3-(4~^/^^ ]) ;U)y^-/u] i/f u :/fyl/}-4, 5, 6, 7-r h y t Kd t°y 
5-a]t°y 



2H), 6.72-6.69 (m, 1H), 5.01 (s, 1H), 4.08 (t, J=6. 1Hz, 2H), 3.85-3.83 

(m, 4H), 3.82-3.77 (bs, 1H), 3.25-3.22 (ra, 2H), 3.16-3.13 (m, 4H), 

2.78-2.73 (ra, 2H), 2.63-2.56 (m, 2H), 2.12-2.04 (m, 3H), 1.94-1.82 (ra, 
1H). 



0. 





l HNMR (400 MHz, CDC1 3 ) 5 : ppm 7. 20 (dd, J=7.8, 7.9Hz, 1H), 6.87-6.85 (ra, 
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»4 1 

2- {1- [5- (4-*A^= V /^) -2- fc' J> v^-/^] n zf^M -4, 5, 6, 7-rh7t K 
nbf9^o[l,5-a]fcfP 



NMR (400 MHz, CDC1 3 ) 5 : ppm 8.24 (d, J=2.4Hz, 1H), 7.16-7.09 (m, 2H), 
5.11 (s, 1H), 4.09 (t, J=6.1Hz, 2H), 3.95 (bs, 1H), 3.86-3.84 On, 4H), 
3.24 (t, J=5.5Hz, 2H), 3.14-3.12 (id, 4H), 2.75-2.71 (m, 4H) , 2.14-2.06 
(m, 3H), 1.91-1.88 (ra, 1H). 

mrnwu 2 

2- {1- [5- (Art f^-l- 1°*<7 V-Ar) ~2- fcT V P "4, 5, 6, 7-T 

f7t FPtf7 x /n[l,5-a]t 0 IJ 



*H NMR (400 MHz, CDC1 3 ) 5 : ppm 8. 26 (t, J=1.8Hz, 1H), 7.13-7.12 (ra, 2H), 
5.10 (s, 1H), 4.08 (t, J=6.1Hz, 2H), 3.90 (bs, 1H), 3.25-3.18 (m, 6H), 
2.75-2.71 On, 4H), 2.58-2.56 (ra, 4H), 2.35 (s, 3H), 2.14-2.05 (m, 3H), 
1.90-1.88 (tn, 1H). 

2-{l-[4-(l-fc°o U V~;V)7x.~JV\ *sf u ttM -4, 5, 6, 7-^h 7 fc Yn\fy 
^n[l,5-a]tfy 




Me' 




20 
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l H NMR (400 MHz, CDC1 3 )5 : ppm 7. 21-7. 18 (m, 2H), 6.53-6.51 (in, 2H), 
4.96 (s, 1H), 4.13-4.06 (ra, 2H), 3.78-3.72 (bs, 1H), 3.27-3.21 (m, 6H), 
2.75-2.71 (ra, 2H), 2.59-2.54 (m, 2H), 2.12-1.85 (m, 8H). 
3lifi0ij4 4 

2- (1- {4- [4- zl/V) -1- M a s<=7 i>=-J^] y ^ =l;V) 7=f-;V) - 

4,5,6,7-7" hyfc Kney^Dfl^-alt^y 



X H NMR (400 MHz, CDC1 3 ) 6 : ppra 7. 26-7. 23 (m, 2H), 6.88-6.86 (m, 2H), 
5.00 (s, 1H), 4.10-4.07 (ra, 2H), 3.83-3.77 (bs, 1H), 3.37-3.35 (m, 4H), 
3.25-3.23 (m, 6H), 2.81 (s, 3H), 2.77-2.72 (m, 2H), 2.57-2.53 (m, 2H), 
2.13-2.04 (ra, 3H), 1.94-1.84 (ra, 1H). 

mm$H 5 

l-{4-[l-(4,5,6,7-x b^t Knh 9 7/D[l,5-a]t tt !) ^;^y-2^^)^^nyf 



X H NMR (400 MHz, CDC1 3 ) 8 : ppra 7.21-7.19 (ra, 2H), 6.88-6.85 (m, 2H), 
4.98 (s, 1H), 4.08-3.81 (m, 2H), 3.87-3.74 (ra, 2H), 3.53-3.47 (ra, 2H), 
3.25-3.22 (m, 2H), 2.91-2.83 (m, 2H), 2.79-2.70 (m, 2H), 2.61-2.52 (m, 
2H), 2.12-1.97 (ra, 4H), 1.95-1.82 (ra, 1H), 1.68-1.61 (m, 2H). 
*»M4 6 

t KDt7/a[l,5-a]b'!J 
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Me' 




[TVnh 



l HNMR (400 MHz, CDC1 3 ) 5 : ppm 7.24-7.20 (m, 2H), 6.88-6.85 do, 2H), 
4.97 (s, 1H), 4.09-4.06 (m, 2H), 3.79-3.77 (m, 1H), 3.25-3.21 (m, 2H), 
3.19-3.16 (m, 4H), 2.75-2.71 (m, 2H), 2.58-2.53 (ra, 6H), 2.34 (s, 3H), 
2.12-2.02 (ra, 3H), 1.95-1.82 (m, 1H). 

2-{l- [4- (2, 6-vM J~/V-±-z£jV7*~ V M 7 * ^/W-4, 5, 6, 7-t 

h7t KPt^yati^-aitfy %w 



Me 

l HNMR (400 MHz, CDC1 3 ) 5 : ppm 7. 23-7. 21 (ra, 2H), 6.86-6.81 (m, 2H), 
4.98 (s, 1H), 4.13-4.06 (m, 2H), 3.79-3.76 (ra, 1H), 3.50-3.40 (ra, 4H), 
3.24-3.22 (ra, 2H), 2.76-2.73 (m, 2H), 2.57-2.54 (m, 2H), 2.41-2.35 (ra, 
2H), 2.15-2.01 (m, 3H), 1.96-1.84 (ra, 1H), 1.32-1.18 (ra, 6H). 

2- {l-[2-^ n n -4- (4-^7l^~ V )V) 7 x*~)V\ i/>7 n ~7fM -4, 5, 6, 7-x h 7 t 



l HMR (400 MHz, CDC1 3 ) 8 : ppm 7. 20-7. 18 (m, 1H), 6.73-6.69 (m, 2H), 
5.06 (s, 1H), 4.01 (t, J=6.2Hz, 2H), 3.76 (t, J=4.9Hz, 4H), 3.74-3.40 
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(bs, 1H), 3.17 (t, J=5.5Hz, 2H), 3.04 (t, J=4.9Hz, 4H), 2.74-2.69 (ra, 
2H), 2.57-2.54 (ra, 2H), 2.15-2.01 (ra, 3H), 1.79-1.67 (m, 1H). 
^»]4 9 

2-{l-[4-(l, l-v^^rv- Y-trf-tt/Vy* ]) ~;V)7 n zf^/U}- 
4,5,6,7-fh7t Knfc'7/n[l,5-a]tr!J *i?y 



l H NMR (400 MHz, CDC1 3 ) 5 : ppm 7. 27-7. 24 (m, 2H), 6.86-6.83 (ra, 2H), 
5.03 (s, 1H), 4.10 (t, J=6.2Hz, 2H), 3.84-3.79 (m, 5H), 3.25 (t, J=5. 5Hz, 
2H), 3.12-3.08 (ra, 4H), 2.79-2.73 (m, 2H), 2.58-2.53 (m, 2H), 2.13-2.04 
(m, 3H), 1.98-1.82 (m, 1H). 

mmmso 

Z-tuxi -2- {l-[4- (4-=E7V*^ y )V) 7 ^ ~)V\ n 7J~M -4, 5, 6, 7-ff7t 
Knt 0 7yp[l, 5-a]fcTP 



l H NMR (400MHz, CDCI3) 6 : ppm 7. 31 (d, J=8.8Hz, 2H), 6.85 (d, J=8. 8Hz, 
2H), 4.06 (t, J=6. 1Hz, 2H), 3.84-3.82 (m, 5H), 3.31-3.28 (m, 2H), 3.12 
(t, J=4.8Hz, 4H), 2.89-2.86 (m, 2H), 2.61-2.57 (ra, 2H), 2.15-2.13 (m, 
2H), 2.04-L94 (ra, 2H). 

mmms 1 

3-^ n n -2-[l-(2-^ n D7x^) */# n 7^vl/|-4, 5, 6, 7-r h 7 t Kn \fy ;/ 
n[l,5-a]t°i; 
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(fV-NH 

M-n > 



l H NMR (400 MHz, CDC1 3 ) 8 : ppm 7. 62-7. 60 (m, 1H), 7.24-7.21 (ra, 2H), 
7.11-7.07 (ra, 1H), 4.08 (t, J=6. 1Hz, 2H), 3.82 (s, 1H), 3.31-3.28 (m, 
2H), 3.02-2.96 (ro, 2H), 2.68-2.60 (ra, 2H), 2.17-2.10 (ra, 3H), 1.83-1.74 
5 (m, 1H). 

2- [1- (2, 4->^on7x ~M -4, 5, 6, 7-x b v t F n \i°y V * 
[1,5-a]^]; 



L H NMR (400 MHz, CDC1 3 ) 5 : ppra 7. 30 (d, J=8. 3Hz, 1H), 7.27-7.25 (m, 1H), 
7.20 (dd, J=2.1, 8.3Hz, 1H), 5.15 (s, 1H), 4.06 (t, J=6. 2Hz, 2H), 3.82 
(s, 1H), 3.27-3.23 (m, 2H), 2.83-2.77 (m, 2H), 2.65-2.60 (ra, 2H), 2.23- 
2.04 (m, 3H), 1.86-1.78 (m, 1H). 
»5 3 

2-[l-(2-^ p uy^/U) is? v 7f-J\s]-4, 5, 6, 7-rh7t K* fc^n [1, 5-a] 



*H NMR (400 MHz, CDC1 3 ) 6 :ppm 7. 61 (dd, J=1.6, 7.8Hz, 1H), 7.30-7.25 (m, 
2H), 7.19-7.17 (ra, 1H), 4.62 (s, 1H), 4.06 (t, J=6. 1Hz, 2H), 3.37-3.33 
20 (m, 2H), 2.96-2.91 (ra, 2H), 2.72-2.65 (m, 2H), 2.20-2.14 (ra, 3H), 1.89- 

1.79 (m, 1H). 

2- {1- [4- {r*9V7 * V is-ArJ As* fA*) ? * — f# * ttM "4, 5, 6, 7-7=" h 7 
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liV-NH 



l HNMR (400 MHz, CDC1 3 ) 5 : ppm 7. 27-7. 21 (m, 4H), 5.01 (s, 1H), 4.08 (t, 
J=6.2Hz, 2H), 3.79 (s, 1H), 3.70 (t, J=4. 6Hz, 4H), 3.45 (s, 2H>, 3.26- 
3.22 Od, 2H), 2.79-2.74 (m, 2H), 2.61-2.57 (m, 2H), 2.44-2.43 (ro, 4H), 
2.13-2.04 (m, 3H), 1.94-1.83 (m, 1H). 
mmM5 5 

2-[l-(Han7x ~/U) */# u ^^/W-5, 6, 7, 8-r h 9 1 K n -4H- fc° 9 / o 
[l f 5-a][l,3]i?T'tftr^ JftBIML 



3-[l- (4-* p p y^-A-) >^ P 7^M-m- fcT9 y-yl-5-T ^ >- (990 mg) , 
(572m 1) x M^VKr^ (1.39 ml) s 1,4-^^rf- 
V (20 ml) ©»^*ft80t;^l»U 5«PBB»*U^. R*8WWSr25 < Cfc»i|«, 
gfrFP^ifcfc (300 ml) ^ar, gf&t^/V (100 ml) tCTff&ffl Lfc. WSI/l&SS 

9^- (v-y^^ : ^nn^yi/V^^/-^==30/l) -CfifiRU 
(461 mg) ifttZo 1,4-^^1^ (20 ml) tC»a>U 4N- HCI 

(l f 4-^**f-v»» % 1 ml) Srjp*, 25"CT, 30£ira«#Lfc o RjKiB^** 
tt*£@L ^-X/V- (10 ml) lC»j&>U — (200 ml) ^P^fc 0 #rfflLfc 

fifeB{t*5S«U «BET* 50t:-CftjftU iftft (830 mg) &#fc 0 
l H NMR (400 MHz, CDC1 3 ) 5 : ppm 7.37-7.34 (m, 2H), 7.29-7.22 (m, 2H), 
5.16 (s, 1H), 3.52-3.32 (ra, 4H), 3.00-2.86 (m, 2H), 2.78-2.60 (m, 2H), 
2.18-2.05 (ra, 1H), 2.04-1.85 (ra, 5H). 

mm&is 6 




HCI 
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2-[l-(4-^Pn7x^)^n7 r f;V]-4,5,6,7-fh7t Vu [1 9 &- 



3-[l-(4-£ Pd7x^)^ u^;V]-lH-h°yy-;V-5-T^ ^ (1.81 g) . 
l,4-^p*^n/<>' (1.77 g) . h y ^f-)V7 X V (2.54 ml) . 1, 
f-V (50 ml) Oja^WSrlOO'C^JDlftU lOWffifllttbfc. ®SS?S^25 < CH:^ 
£P& mum* (300 ml) fcttff, (Mfcx^ (100 ml) iCTttttJLfCo #1$ 

^h^y^- (i/J #^ : ^fy/B»^=i/l) -OflWU BK» 
(830 rag) Sr^-f UT#fc 0 

gun 56 1 mm<o^mx\ mmm 57-59 ©ft^wt^rt bfc 0 

7 

2-[l-(4-^nP7cn^)-3-/^;V^n^/l-]-4,5,6,7-7 i h?t Yn\fyV 
u [l,5-a]try ^> 



l HNMR (400 MHz, CDC1 S ) 5 : ppm 7. 38-7. 17 (m, 4H), 5.06 (s, 0.22H), 4.87 
(s, 0.78H), 4 08-4.00 On, 2H), 3.92-3.78 (bs, 1H), 3.24-3.21 (m, 2H), 
2.91-2.70 (m, 2H), 2.62-2.49 (m, 0.5H), 2.42-2.37 (m, 1.5H), 2.34-2.21 
(id, 1H), 2.12- 2.05 (m, 2H), 1.09-1.03 (m, 3H). 

mmms 8 

2-[i-(4-^pp-2-;* * ^^^]"4, 5, 6, 7-fb7^ Kn tf 9 
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CI 




X HNMR (400MHz, CDC1 3 ) 5 : ppm 7.15 (d, J=8. 1Hz, 1H), 6.89 (dd, J=2. 0, 
8.0Hz, 1H), 6.77 (d, J=2. OHz, 1H), 5.13 (s, 1H), 4.08-4.05 (ra, 2H), 3.74 
(s, 3H), 3.25-3.22 (ra, 2H), 2.76-2.71 (m, 2H), 2.55-2.52 (m, 2H), 2.16- 
2.10 (ra, 3H), 1.80-1.75 (m, 1H). 

2-[l-(4-^ f ; W7x^;l^) n ^]-4, 5, 6, 7-f by t Kntfy^n 

[i,5-a]e°y $ 



HlNMR (400MHz, CDC1 3 ) 8 : ppm 7. 25-7. 18 (ra, 4H), 5.00 (s, 1H), 4.08 (t, 
J=6. 1Hz, 2H), 3.83-3.79 (bs, 1H), 3.25-3.22 (m, 2H), 2.77-2.73 (m, 2H), 
2.59-2.54 (ra, 2H), 2.45 (s, 3H), 2.12-2.07 (tn, 3H), 1.94-1.83 (ra, 1H). 

n n-2-[l-(4, 5, 6, ¥7 /d [1, 5-a] tf ]} * i^-2-^) V 

^uOOC^O y\ HOOC^O /\ 

Xr??-)Vlh-t XX n-2-(l-fc°7>/n [1, 5-a] Z'D % ^-l-^)V%/^ 7 
^J^y]T± : r-Y (450 mg) fc M> 7jV*um& (2 ml) £JPx 25^X10$ 
P^#LfcO*>^^L7t 0 ££S£o^/-^ (10 ml) fc»*>U 
fc**fc* £i» (83 mg) SrJllfcfc. »S§^£80 C CT> 3«F|H«#L 

fc 0 »&^<lr25t:[C^ip^ N ^fP^^TK (100 ml) fc&f?, ^PPW 

(100 ml) KTttttJLfco W«a^*7k««^^^!>^-T?««U 3iML ft 
BE»«Ufc e »aEtr^^i— TvMCTSfc^U Bftft (60 mg) frfffilM 
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*H NMR (400 MHz, CDC1 3 ) 5 :ppm7.05 (d, J=8.2Hz, 1H), 6.92 (dd, J=1.7, 
8.2Hz, 1H), 6.70 (d, J=l. 7Hz, 1H), 5.33 (s, 1H), 4.53 (s, 2H), 4.20-4.04 
(m, 3H), 3.32-3.28 (m, 2H), 2.82-2.70 (m, 2H), 2.75-2.64 (m, 2H), 2.12- 
1.98 (m, 3H), 1.86-1.81 (m, 1H). 

2-[l-(2-t Kn^i/-3-b°lJ^)^n^^]-4,5,6,7-xb7t 




2- [ 1- (2-^ b * V-3- fc° U v^/V) v"^ p ^A"] -4, 5, 6, 7-ff7tKPk'7 
^n[l,5-a]fc°y ^V(300 mgh 3*Mb#y?A (315 mg)<7>Hi£ (6 ml) 
£80<C-C\ 4^jf#Lfc Q K^^«^25t:[cW^ ^StTk^h P 
»T^fPU (100 ml) iCTttffibfc, *WBSr**aa»^^*V!> 

#4^: ^np^/UA/^^/-/V=10/l) TitMU Bftft (140 mg) 

l H NMR (400 MHz, CDC1 3 ) 8 : ppm 7. 38 (dd, J=2.0, 6.9Hz, 1H), 7.13 (dd, 
J=2.0, 6.5Hz, 1H), 6.21-6.17 (m, 1H), 5.42 (s, 1H), 4.07-4.05 (m, 2H), 
3.93-3.80 (bs, 1H), 3.25-3.23 (m, 2H), 2.78-2.72 (m, 2H), 2.59-2.52 (ra, 
2H), 2.14-2. 07 (m, 3H), 1.89-1.75 (m, 1H). 

2- [1- (2-? PP7x -3-^?Vl-4, 5,6,7-T h7t Kot*7 V 

n[l,5-a]bfy %W 

ci /\ r — ?' o r 
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3-[l-(2-^ Po7x-/I/)^ p -f^f-^l -4-^fvU-lH- h° y V^/US-T ^ > 
(721mg) % lU^-rf^^f^PA'y (518/1 1) , JfifcEft (I78rag) N 
&£Xffigt (400jul) <D^#/-jU (20ml) ?S?££80 < CT\ 4*||ffl»Ufc. E 

Kmk*^#;-t\' (so mi) fc«*u (4.93 g ) £ 

ttjfcfc. E«^fc8<ftrT\ 8B»HW^Ufc. KJ$mK<:W£Sm tK (150 

mi) *m%s mm=^^ (150 mi) {zxmmLtco fimmzmtom^f*^? 

y^:-^^f-WttK^^=3/l) T*SIl, gWfe (550 rag) £$ftfefe§£ 

l H NMR (400 MHz, CDC1 3 ) 5 : ppm 7. 60-7. 58 (m, 1H), 7.26-7.22 (m, 2H), 
7.14-7.10 (m, 1H), 4.13 (t, J=6. 2Hz, 2H), 3.49 (bs, 1H), 3.28-3.26 (m, 
2H), 2.93-2.88 (m, 2H), 2.66-2.61 (m, 2H), 2.18-2.12 (m, 3H), 1.84-1.78 
(ra, 3H), 0.44 (t, J=7. 5Hz, 3H). 
*ffiM6 3 

2-[l-(Hno7x=/l/)^a^v] 5-a] t° v>V 



1,1,3,3-7^7* Y**S?°US<V (3.49 ml) , (1.31 g) , teXtM 

m (3 ml) 0>^9/~jV (100 ml) ^£80 o CT\ ll$fH»#L*:. EJES*ttt 

- (V!)^^:^f-y/S8if/l/= 2/1-1/1) TfgU Btt* (4.18 
g) **ftlttfcLT*te. 

l H NMR (400 MHz, CDC1 3 ) 5 : ppm 9.06-9.03 (m, 1H), 8.48-8.46 (ra, 1H), 
7.37- 7.32 (m, 4H), 6.97-6.95 (m, 1H), 6.57 (s, 1H), 2.88-2.84 (m, 2H), 



CI 





3-[l-(Hno7i=^)^ vrf*5-)V\-\y i -\? : 7-;~-)V-$-T%V (4.80 g) N 
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2.69-2.64 (m, 2H), 2.08-1.95 (m, 1H), 1. 93-L 86 (m, 1H). 



»I6 4 

2-[i- (4-^ * * y*~&) 13 tM vyVv [i f 5-a] tr y s: & v 



ijj NMR (400MHz, CDClj) 5 : ppm 8.56-8.54 (m, 1H), 8.42 (bs, 1H), 7. 
7.34 (m, 2H), 7.32-7.29 (m, 2H), 6.73-6.71 (m, 1H), 6.28 (bs, 1H), 
1.56 (m, 2H), 1.37-1.35 (m, 2H). 

2- (1- y = A- V* n 7" n fcT/l/) t° 7 ✓ * [ i f 5-a] h: 0 U ^ i? is 



iH NMR (400MHz, CDC1 3 ) 5 : ppm 8. 55-8. 53 (m, 1H), 8.37-8.35 (m, 1H), 
7.46- 7.43 (m, 2H), 7.42-7.33 On, 2H), 7.32-7.25 (m, 1H), 6.70-6.68 (m, 
1H), 6.24 (s, 1H), 1.63-1.56 (m, 2H), 1.41-1.38 (m, 2H). 

2- i\-y * X2 \fy [1, 5-a] fc° y ^ v 



41 NMR (400MHz, CDCI3) 6 : ppm 8. 63 (d, J=6.9Hz, 1H), 8.39-8.37 (m, 1H), 
7.40-7.15 (m, 5H), 6.72-6.69 (m, 1H), 6.44 (s, 1H), 2.95-2.90 (m, 2H), 
2.83-2.76 (m, 2H), 2.17-1.97 (m, 2H). 
WK«6 7 

2-[l- (4-7/^ p 7x-;V) v-^ n ^/U] 7 ✓ a [1, 5-a] \* V ^ W 



mmm 3 1 ww©*»-c, mi 64-100 tfc. 






WO 03/004497 



PCT/JP02/06769 



162 



F 




'HNMR (400MHz, CDC1 3 ) & : ppm 8.62-8.60 (m, 1H), 8.40-8.38 (ra, 1H), 
7.33- 7.29 (m, 2H>, 7.00 (d, J=6. 7Hz, 1H), 6.99 (d, J=8. 8Hz, 1H), 6.74- 
6.71 (m, 1H), 6.42 (s, 1H), 2.94-2.89 (m, 2H), 2.78-2.70 (ra, 2H), 2.17- 
1.97 (m, 2H). 

m^me 8 

2-[l-(4-^ h **/7^?v) %/$ a -f*?/U] \fy -/n [l, 5-a] fc° V * i?^ 



KMR (400MHz, CDC1 3 )5 : ppm 8.61 (d, J=6. 9Hz, 1H), 8.37 (d, J=4. 0Hz, 
1H), 7.28 (d, J=6.7Hz, 2H), 6.86 (d, J=6. 7Hz, 2H), 6.70 (dd, J=4. 0, 
6.9Hz,lH), 6.42 (s, 1H), 3.78 (s, 3H), 2.92-2.88 (ra, 2H), 2.78-2.73 (m, 
2H), 2.12-1.72 On, 2H). 

2-[l-(3-fc°JJ i/fu^/U] [i, 5-a] fcTJJ ^ 



'HNMR (400MHz, CDC1,) 8 : ppm 8. 78 (s, 1H), 8.63-8.62 On. 2H), 8.46-8.45 
On, 1H), 8.00 (d, J=8.0Hz, 1H), 7.56 (dd, J=5. 3, 8.0Hz, 1H), 6.81-6.79 
On, 1H), 6.56 (s, 1H), 2.99-2.94 (ra, 2H), 2.83-2.78 (m, 2H), 2.26-2.04 
On, 2H). 

mmm 70 
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r 

Br 

UNMR (400MHz, CDC1,) 6 : ppm 8.63-8.61 (d, J=7.0Hz, 1H), 8.42 (d, 
J=4.0Hz, 1H), 7.47 (s, 1H), 7.30-7.29 (m, 2H), 7.20-7.18 (m, 1H), 6.74 
(dd, J=4.0, 7.0Hz, 1H), 6.45 (s, 1H), 2.93-2.88 (m, 2H), 2.78-2.73 (m, 
2H), 2.16-1.95 (m, 2H). 
S8««7 1 

2-[l-(3-^ h^i/y^^)^^^^^^^ 13 ^ 5 " 3 - 1 ^^ 




OMe 



l HNMR (400MHz, CDC1 3 ) 5 : ppm 8. 64-8. 62 (m, 1H), 8.39-8.37 (m, 1H), 
7.28- 6.70 (m, 5H), 6.45 (s, 1H), 3.81 (s, 3H), 2.91-2.76 (m, 4H), 2.36- 
1.99 (m, 2H). 



7 2 

2-[l- (1, Z-^yW** y -A^-B-f /U) P 7**] ^7 ✓ * [1, 5-a] 'J ^ & 

1/ 




l H NMR (400MHz, CDCI3) 6 : ppm 8. 61-8. 59 (m, 1H), 8.38-8.37 (m, 1H), 
6.84-6.81 (m, 2H), 6.77-6.75 (m, 1H), 6.74-6.69 (m, lH), 6.44 (s, 1H), 
5.90 (s, 2H), 2.91-2.85 (m, 2H), 2.75-2.67 (m, 2H), 2.13-1.87 (m, 2H). 

2-[i-(2-^ y**s7^~)v)*y?u^M\?7yu[\ t s-A\?y 4^ 
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'HNMR (400MHz, CDClg) 5 : ppm 8. 59 (d, J=7.0Hz, 1H), 8.35-8.34 (m, 1H), 

7.37-7.34 (m, 1H), 7.26-7.20 (m, 1H), 6.98-6.96 (m, 1H), 6. 83-6. 80 (m, 

1H), 6.68-6.65 (m, 1H), 6.52 (s, 1H), 3.71 (s, 3H), 2.92-2.87 (m, 2H), 

2.80-2.73 (m, 2H), 2.23-2.04 (ra, 1H), 1.91-1.88 (m, 1H). 

2-[l-(2-^ a D7i^l/) */# n^vP] fc'y /p [1, 5-a] fc°3J * i?y 
CI </\ 



l H NMR (400MHz, CDC1 3 ) 5 : ppm 8. 61-8. 59 (m, 1H), 8.40-8.37 (m, 1H), 
7.51-7.48 (m, 1H), 7.32-7.25 (m, 2H), 7.19-7.17 (ra, 1H), 6.72-6.69 (m, 
1H), 6.47 (s, 1H), 3.02-2.92 (ra, 2H), 2.91-2.79 (m, 2H), 2. 39-2. 25 (ra, 
1H), 1.98-1.89 (m, 1H). 

mmm7 5 

2-[l-(4-^D^7i^)^n^] \£y [l, 5-a] t°y ^ v>;/ 



L H NMR (400MHz, CDCI3) 5 : ppm 8. 62-8. 60 (ra, 1H), 8.40-8.39 (m, 1H), 
7.44-7.41 (m, 2H), 7.23-7.21 (ra, 2H), 6.74-6.71 (m, 1H), 6.43 (s, 1H), 
2.94-2.88 (ra, 2H), 2.76-2.69 (m, 2H), 2.21-2.09 (ra, 1H), 2.08-1.97 (ra, 
1H). 

6 - (1- 1'7 y n [1, 5-a] f V * i/y-Z-J >V*st n */»y 
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l HNMR (400MHz, CDC1 3 ) 5 : ppm 8. 86 . (dd, J=1.7, 4.2Hz, 1H), 8.64 (dd, 
J=1.7, 7.0Hz, 1H), 8.38 (dd, J=1.8, 4.0Hz, 1H), 8.17 (d, J=7.4Hz, 1H), 
8.04 (d, J=8.8Hz, 1H), 7.80 (d, J=2.0Hz, 1H), 7.71 (d, J=8. 8Hz, 1H), 
7.40-7.36 (m, 1H), 6.73 (dd, J=4.0, 4.2Hz, 1H), 6.50 (s, 1H), 3.06-2.99 
(m, 2H), 2. 92-2. 85 (m, 2H), 2.29-2.17 (m, 1H), 2.14-L98 (m, 1H). 
mM7 7 

2-[h{2-/n ; t7x-^) i/t? o 77- fir] V? [1, 5-a] t° U ^ V 



l HNMR (400MHz, CDC1 3 ) 5 : ppm 8. 62-8. 58 (m, 1H), 8.39-8.36 (m, 1H), 
7.52- 7.48 (m, 2H), 7.40-7.33 (m, 1H), 7.16-7.09 (m, 1H), 6.73-6.70 (m, 
1H), 6.45 (s, 1H), 3.01-2.91 (m, 2H), 2.90-2.78 (ra, 2H), 2.40-2.27 (m, 
1H), 1.98-1.89 (m,lH). 

2- [i-(6-p< ^-3-fc° V i/9 n \?yy* [1, 5-a] fc° V $ 



*HNMR (400MHz, CDC1 3 ) 5 : ppm 8.60 (dd, J=0.9, 7.0Hz, 1H), 8.53-8.52 
(m, 1H), 8.41-8.39 (m, 1H), 7.54 (dd, J=2.4, 8.0Hz, 1H), 7.09 (d, 
J=8.0Hz, 1H), 6.75-6.72 (m, 1H), 6.44 (s, 1H), 2.98-2.91 (m, 2H), 2.80- 
2.73 (m, 2H), 2.52 (s, 3H), 2.23-2.17 (m, 1H), 2.04-1.95 (ra, 1H). 

2-[i-(Hpn7x ~M V V * [1, 5-a] tT V ^ *J V 
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CI 




l H NMR (4O0MHz, CDCy 5 : ppm 8. 58-8. 56 (in, 1H), 8.39 (dd, J =1.7, 4.0Hz, 
1H), 7.33-7.31 (ra, 2H), 7.23-7.21 (ra, 2H), 6.71 (dd, J=4. 0, 7.0Hz, 1H), 
6.47 (s, 1H), 2.72-2.59 (m, 2H), 2.26-2.10 (m, 2H), 1.83-1.65 (ra, 4H). 

2-[l-(Hnn7x^)-3^ h*i/i/f xx^)V\ fy^/n [1, 5-a] tf ]) 



>HNMR (400MHz, CDCI3) 5 : ppm 8. 59-8. 57 (ra, 1H), 8.39-8.37 (m, 1H), 
7.40-7.38 (m, 1.76H), 7.33-7.30 (ra, 1.76H), 7.28-7.20 (ra, 0.48H), 6.74- 
6.71 (ra, 1H), 6.39 (s, 0.12H), 6.26 (s, 0.88H), 4.15-4.07 (m, 0.12H), 
3.98-3.88 (m, 0.88H), 3.28 (s, 0.36H), 3.27 (s, 2.64H), 3.27-3.23 (m, 
0.24H), 3.18-3.08 (ra, L76H), 2.95-2.83 (ra, 1.76H), 2.63-2.57 (m, 0.24H). 

mmms i 

2-[l-(2-tf ]) $?=/U) u^iV\ [1, 5-a] f V % 



X H NMR (400MHz, CDC1 3 ) 5 : ppm 8. 62-8. 60 (ra, 2H), 8.39-8.38 (ra, 1H), 
7.61-7.59 (ra, 1H), 7.28-7.24 (m, 1H), 7.11-7.09 (m, 1H), 6.73-6.70 (m, 
1H), 6.52 (s, 1H), 2.99-2.92 (m, 4H), 2.20-2.13 (m, 1H), 2.04-1.99 (m, 
1H). 

£1fcM8 2 

2-[l-(4-t° V *stu7^;V] \f 7 [1, 5-a] \f U * *J> 





WO 03/004497 



167 



PCT/JP02/06769 




l HNMR (400MHz, CDC1 3 ) 5 : ppm 8. 61-8. 56 (m, 3H), 8.43-8.42 (ra, 1H), 
7.35- 7.32 fan, 2H), 6.78-6.76 (m, 1H), 6.48 (s, 1H), 2.96-2.91 (m, 2H), 
2.78-2.71 (m, 2H), 2.25-2.11 (ra, 1H), 2.09-1.94 (m, 1H). 

2-[i-(4-^ * y^;i/$^7x=;v) i/9 n zf^frl VyVn [l, 5-a] t°y * 



iHNMR (400 MHz, CDC1 3 ) 5 : ppm 8.62 (d, J=6. 1Hz, 1H), 8.41-8.40 (m, 1H), 
7.60 (d, J=8.3Hz, 2H), 7.52 (d, J=8.3Hz, 2H), 6.76-6.73 (m, 1H), 6.46 (s, 
1H), 2.98-2.93 (m, 2H), 2.81-2.73 (m, 2H), 2.70(s, 3H), 2.27-2.13 (ra, 
1H), 2.09-1.94 (m, 1H). 

2 -[i- h * tT V *S# * ttM V? Vxx [1, 5-a] fc° V $ 



l HNMR (400 MHz, CDC1 3 ) 5 : ppm 8. 58 (d, J=7.0Hz, 1H), 8.38 (dd, J=1.8, 
4.1Hz, 1H), 8.03 (dd, J=1.8, 5.0Hz, 1H), 7.63 (dd, J=l. 8, 7. 3Hz, 1H), 
6.90 (dd, J=5.0, 7.3Hz, 1H), 6.70 (dd, J=4. 1, 7.0Hz, 1H), 5.54 (s, 1H), 
3.85 (s, 3H), 2.94-2.85 (ra, 2H), 2.78-2.65 (ra, 2H), 2.29-2.18 (ra, 1H), 
1.99-1.87 (ra, 1H). 
*WI8 5 

2-[l-(2-^ f;i/ft-3-l^y i/? n^)V\ [1, 5-a] tf V $ W 





WO 03/004497 



PCT/JP02/06769 



168 




'HNMR (400 MHz, CDC1 3 ) 5 : ppm 8. 59 (dd, J=0. 9, 6. 5Hz, 1H), 8.38-8.34 (m, 
2H), 7.62 (dd, J=1.7, 7.6Hz, 1H), 7.07 (dd, J=4. 8, 7. 6Hz, 1H), 6.70 (dd, 
J=4.0, 7.0Hz, 1H), 6.48 (s, 1H), 2.94-2.89 (ra, 2H), 2.83-2.78 (in, 2H), 
2.44 (s, 3H), 2.41-2.28 (ra, 1H), 1.99-1.86 (ra, 1H). 
jyfeM8 6 

2-[l-(3-^ p n-4-fc°i; &=.A")is# u^/U] YfyVu [l, 5-a] tf J> * W 
CI /\ 



l H NMR (400 MHz, CDC1 3 ) 8 : ppm 8.57 (dd, J=0.9, 7.0Hz, 1H), 8.51 (d, 
J=5.0Hz, 1H), 8.46 (s, 1H), 8. 42-8. 41 (m, 1H), 7.42 (d, J=5. OHz, 1H), 
6.75 (dd, J=4.0, 7.0Hz, 1H), 6.56 (s, 1H), 2.98-2.93 (ra, 2H), 2.86-2.81 
(m, 2H), 2.39-2.28 (m, 1H), 2.01-1.92 (ra, 1H). 

mmms i 

2-[l-(4-^ u a-3-h°y *?~fl>) is? n *?^;V] fc^r/n [1, 5-aJf V * Vl/ 
CI /\ 



*H NMR (400 MHz, CDC1 3 ) 8 : ppm 8. 71 (s, 1H), 8.60 (dd, J=0.9, 7.0Hz, 1H), 
8.41-8.38 (m, 2H), 7.24 (d, J=5. 2Hz, 1H), 6.74 (dd, J=4. 0, 7.0Hz, 1H), 
6.51 (s, 1H), 3.06-2.95 (m, 2H), 2.94-2.83 (ra, 2H), 2.47-2.32 (ra, 1H), 
2.07-1.96 (ra, 1H). 

mmms s 

2- [1- (2, 3-^ fl/y^i/7x-/U) *yf n -f?M t°7 ✓ n [1, 5-a] fcT!J ^v 5 
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O, 




l HNMR (400 MHz, CDClj) 5 : ppra 8. 63-8. 61 (ra, 1H), 8.39-8.37 (m, 1H), 
6.85- 6.79 (m, 2H), 6.72-6.69 (ra, 2H), 6.53 (s, 1H), 5.91 (s, 2H), 2.91- 
2.83 (m, 4H), 2.19-2.14 (m, 1H), 2.04-1.97 (ra, 1H). 

5 mmms 

2-[l-(2, 3-v>fc 7 ^-t-iM *si> » tf 7 /a [1, 5-a] \f 



l HNMR (400 MHz, CDCl 3 ) 5 : ppra 8. 61 (dd, J=0. 9, 7.0Hz, 1H), 8.36-8.34 (ra, 
1H), 7.14-7.12 (ra, 1H), 7.06 (dd, J=l. 1, 7.3Hz, 1H), 6.84 (dd, J=7.4, 
7.5Hz, 1H), 6.69-6.66 (ra, 1H), 6.52 (s, 1H), 4.51 (t, J=8.7Hz, 2H), 3.15 
(t, J=8.7Hz, 2H), 2.92-2.80 (ra, 4H), 2.18-2.13 (m, 1H), 2.04-1.93 (ra, 
1H). 

SUS0J9O 

2-[l-(2, 3-i?t Kn-1, <r*-y99**VV-*-4M ^P^] fy y*cf 

a. 5-a] try 



>HNMR (400 MHz, CDC1 3 ) 6 : ppra 8. 61-8. 59 (ra, 1H), 8.38 (dd, J=1.8, 4.0Hz, 
1H), 6.87-6.85 (ra, 1H), 6.82-6.79 (ra, 2H), 6.71 (dd, J=4. 0, 7.0Hz, 1H), 
6.43 (s, 1H), 4.23 (s, 4H), 2.91-2.84 (ra, 2H), 2.75-2.70 (ra, 2H), 2.17- 
1.98 (ra, 2H). 
mfaM9 1 
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2-[l-(6-^ ^7^n [1, 5-a] t°y ^ v»> 



l H NMR (400 MHz, CDC1 3 ) 5 : ppm 8.60-8.58 (m, 1H), 8.43-8.40 (m, 2H), 
7.62 (dd, J=2.6, 8.3Hz, 1H), 7.27-7.25 (ra, 1H), 6.78 (dd, J=4. 1, 7.0Hz, 
1H), 6.47 (s, 1H), 2.96-2.92 (m, 2H), 2.78-2.73 (ra, 2H), 2.22-2.05 (m, 
1H), 2.02-1.95 (ra, 1H). 
2 

2-[l-(3-^ ^yW2-ey */# u y^/U] p [l, 5-a] fc'U ^ 



l HNMR (400 MHz, CDC1 3 ) 5 : ppm 8. 63-8. 61 (m, 1H), 8.50 (dd, J=l. 1, 4. 7Hz, 
1H), 8.38 (dd, J=1.8, 4.0Hz, 1H), 7.36 (dd, J=0. 8, 7. 5Hz, 1H), 7.10 (dd, 
J=4.8, 7.5Hz, 1H), 6.72 (dd, J=4. 0, 7.0Hz, 1H), 6.36 (s, 1H), 3.05-2.99 
On, 2H), 2.89-2.82 (m, 2H), 2.33-2.30 (ra, 1H), 2.04 (s, 3H), 1.96-1.92 
(m, 1H). 
HS£0ij9 3 

2- [1- (5-^ =f-)V-2- tf y try y a [1, 5-a] t° y ^ i» 



*H NMR (400 MHz, CDC1 3 ) 6 : ppm 8. 63-8. 60 (m, 1H), 8.43-8.38 (ra, 2H), 
7.42 (dd, J=2.4, 8.0Hz, 1H), 7.16 (d, J=8. OHz, 1H), 6.71 (dd, J=4.0, 
7.1Hz, 1H), 6.51 (s, 1H), 2.96-2.90 (ra, 4H), 2.30 (s, 3H) , 2.19-2.10 (ra, 
1H), 2.05-1.85 (ra, 1H). 

2-[l-(5-^n^-2-t p y tT yVv [1, 5-a] t'U ^ 
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. L H NMR (400 MHz, CDC1 3 ) 5 : ppra 8. 64 (d, J=2.3Hz, 1H), 8.62-8.60 (m, 1H), 
8.41 (dd, J=1.7, 4.0Hz, 1H), 7.71 (dd, J=2.4, 8.4Hz, 1H), 7.15 (d, 
J=8.4Hz, 1H), 6.74 (dd, J=4.0, 7.0Hz, 1H), 6.54 (s, 1H), 2.94-2.90 (m, 
5 4H), 2.19-2.12 (ra, 1H), 2.02-2.00 (m, 1H). 
»)9 5 

6 -(2-tf v v^/u)-2-[i-(2-fy *j~jv) i/pv^M t^yn [i, 5-a] t?y 5: 




10 *H NMR (400 MHz, CDC1 3 ) 5 : ppm 9. 27 (s, 1H), 9.08 (s, 1H), 8.70 (d, 

J=4.0Hz, 1H), 8.62 (d, J=4. OHz, 1H), 7.81-7.78 (m, 1H), 7. 70-7. 68 (m, 1H), 
7.63-7.60 (m, 1H), 7.29-7.26 (m, 2H), 7.12-7.10 (m, 1H), 6.55 (s, 1H), 
3.10-2.94 (ra, 4H), 2.22-2.15 (m, 1H), 2.05-2.01 (m, 1H). 
mfeM9 6 

15 2- [1- (2-^ P n y ^ n/k) is? n -f^M [1,2,4] b !)T/o[l, 5-a] \?V 




*H NMR (400 MHz, CDC1 3 ) 5 : ppm 8. 76-8. 73 (ra, 2H), 7.59 (dd, J=1.6, 7. 7Hz, 
1H), 7.36-7.29 (m, 2H), 7.23-7.19 (m, 1H), 7.01 (dd, J=4.4, 6. 6Hz, 1H), 
3.15-3.08 (ra, 2H), 2.90-2.82 (ra, 2H), 2.54-2.42 (m, 1H), 2.03-1.90 (m, 
20 1H). 

mmm9 1 
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-2- [1- (2-^ dp7i i/?u -ff-M tf 7 :/ n [1 , 5-a] tf ]) 



l H NMR (400 MHz, CDCI3) 6 : ppm 8. 64 (dd, J=l. 7, 7.0Hz, 1H), 8.45 (dd, 
J=1.6, 4.0Hz, 1H), 7.75 (dd, J=l. 6, 7.8Hz, 1H), 7.31-7.26 (m, 2H), 7.23- 
7.17 (m, 1H), 6.80 (dd, J=4.0, 7.0Hz, 1H), 3.20-3.14 (tn, 2H), 2.84-2.76 
(m, 2H), 2.18-2.13 (m, 1H), 1.93-1.88 (ra, 1H). 
^^9 8 

2-[l-(2, 4-v^ P n7^~)V) i/# p ^?V\ [l, 5-a] flJ S 



J H NMR (400 MHz, CDC1 3 ) 6 : ppm 8. 60-8. 58 (m, 1H), 8.40-8.38 (tn, 1H), 
7.43 (dd, J=1.3, 7.5Hz, 1H), 7.29-7.26 (in, 2H), 6.72 (dd, J=4. 1, 7.0Hz, 
1H), 649 (s, 1H), 2.96-2.90 (m, 2H), 2.83-2.75 (ra, 2H), 2.42-2.25 (m, 
1H), 1.98-1.87 (ra, 1H). 

mmms 9 

2-[l-(2-^ n u7x.~;V) */# n ^/l>] t'y [1, 5-a] fcTJJ ^ *?>-Z-1>MR— 



*H NMR (400 MHz, CDCI3) 5 :ppm 8. 74 (dd, J=l. 7, 7.0Hz, 1H), 8.65-8.64 (ra, 
1H), 7.75 (dd, J=1.4, 7.7Hz, 1H), 7.39-7.24 (m, 3H), 7.02 (dd, J=4. 2, 
7.0Hz, 1H), 3.16-3.10 (m, 2H), 2.91-2.83 (ra, 2H), 2.29-2.22 (ra, 1H), 
2.05-1.92 (m, 1H). 

10 0 

2- {1- [4- &/V7 * JJ >-4r4 !V J J-M 7 =. *sj D -f^M tf 9 / o [1, 5-a] 
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k^Njl^ N- N ' 




'HNMR (400 MHz, CDC1 3 ) 5 : ppm 8. 62-8. 60 (ra, 1H), 8.37 (dd,. J=1.7, 4.0Hz, 
1H), 7.31-7.25 On, 4H), 6.71 (dd, J=4.0, 7.0Hz, 1H), 6.41 (s, 1H), 3.69 
(t, J=4.7Hz, 4H), 3.45 (s, 2H), 2.94-2.89 (m, 2H), 2.81-2.73 (m, 2H), 
2.42 (t, J=4.7Hz, 4H), 2.23-2.09 (m, 1H), 2.08-1.95 (m, 1H). 
*SSM 10 1 

2 -[l-(2-^ n n 7i=^) i/9 n zff-M-Vi-^ 5 #VW> 2-b] f 7 ✓—A' 



3-[l-(4-^nn7*=M^n^/l']-lH-t , 7^^5-T$>' (0.90 g) 
V*S**A*fi>KT% K (20 ml) WRfctoWb*- b P !? A (}fii460?S, 290 mg)£ 

(920 nig) ©y^f^A75 K (1 ml) ^&^>o< 9 fclKT ^12^*0 

fgs»#tfc„ K*»«*atafc»»i'fc*s * (30 mi) *jb*.tb»*^ 

(80 ml) TfHlttJUfc. ♦WiWWWfcfll^M' !?A*»«re*^u *t*ttl£ 

;V (5 ml) &£U2MilSK*fttt (5 ml) ^«?§*T80'CH:^S.UT3^ia!S» 
Lfc. EJ****ffllfcKU «BBH- h y £A*^&flflxTi$te&pH = 10 
fcLfcftfcBMfe***' (80 ml) -CtttilUfco flHWfcttSlilHW- M) 

?u-?Yy77*<- &})*7/V:^*f-wm^^= 20/1-1/1) T?f»84 
U iWfe (166 mg) S:0c«6©@#fc UT&fc. 

'HNMR (400 MHz, DMSO) 5 : ppm 10.76 (bs, lH), 7.59-7.57 (m, 2H), 7.42- 
7.27 On, 2H), 7.21-7.19 (m, 1H), 7.03-7.02 (m, 1H), 5.31 (s, 1H), 2.83- 
2.78 (m, 2H), 2.67-2.62 (m, 2H), 2.20-2.17 (m, 1H), 1.79-1.77 (m, 1H). 
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MMM 10 2 

2- { 1 - [4- t^D 7 =^;U] p ^/u} )/p [ lf 5 - a ] fcf y * 



2-[l-(4-^n^-^^^) ^o^^yp^s-al^y^^ (328 
rag) s ^/V^U^ (97. 7 ^ ThV *A t-^b^r^K (134. 5 rag) . MJ * 
(^y^JJr^Tthy) -(^PP/M'.A) -stJWJx (31 mg) s 2-(v J -t- 
7^/UftX7j J)}fv^;v (15 mg) (5 ml) ^£90^X208* 

wh^y?*- (v^y^^yu: ^^/Sm^/U=2/ 1) T*fiU gift 
• (320 mg) £#fc 0 

>HNMR (400 MHz, CDC1 3 ) 5 ; ppm 8. 61-8. 59 (ra, 1H), 8.38-8.36 (ra, 1H), 
7.29-7.27 (m, 2H), 6.89-6.86 (ra, 2H), 6. 71-6. 68 (m, 1H), 6.41 (s, 1H), 
3.85-3.83 (m, 4H), 3.14-3.11 (ra, 4H), 2.91-2.86 (ra, 2H), 2.78-2.73 (ra, 
2H), 2.14-2.09 (m, 1H), 2.08-1.95 (m, 1H). 

mmm io2t mm<o%&x\ mmm 103-112 vnb&bi&& l*:. 

Hife^J 10 3 

2-{l-[3-(4- ; e/^ V ~;V) 7x=;>] v-^ d 7*f-M [l, 5-a] W %W 



l HNMR (400 MHz, CDC1 3 ) 5 : ppra 8. 61-8. 59 (m, 1H), 8.38-8.36 (m, 1H), 
7.25-7.21 (m, 1H), 6.91-6.89 (ra, .2H>, 6.75-6.69 (m, 2H), 6.43 (s, 1H), 
3.85-3.82 (m, 4H), 3.15-3.13 (ra, 4H), 2.93-2.88 (ra, 2H), 2.82-2.77 (m, 
2H), 2.16-1.97 (m, 2H). 

%%m 104 



Br' 




a 
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2-{i-[5-(4-*a-* 5 =;v)-2-ifp^;v] *s9 * 9^* [1, 5-a] 



*HNMR (400 MHz, CDC1 3 ) 5 : ppm 8. 63-8. 61 (m, 1H), 8.40-8.38 (m, 1H), 
5 8.29-8.28 (m, 1H), 7.18-7.12 (m, 2H), 6.73-6.70 (ra, 1H), 6.49 (s, 1H), 
3.87-3.85 (m, 4H), 3.17-3.14 (m, 4H), 2.96-2.87 (ra, 4H), 2.15-2.10 (m, 
1H), 2.03-1.99 (tn, 1H). 

2-{l-[5~(4-;<:MM-t^7^^^^ 

10 



*H NMR (300MHz, CDC1 3 ) 5 : ppm 8. 60 (m, 1H), 8.38 (dd, J=l. 8, 4.0Hz, 1H), 

8.30 (m, 1H), 7.14 (m, 2H) , 6.71 (dd, J=4. 0, 6.9Hz, 1H), 6.49 (s, 1H), 

3.22-3.19 (m, 4H), 2.97-2.89 (ra, 4H), 2.59-2.55 (m, 4H), 2.35 (s, 3H), 
15 2.14 (m, 1H), 2.01 (m, 1H). 

Mmm 106 

2-U-[4-(l-fn i; i>~;v)y=c~;v\ i^n^v} fc'^/tf [l,5-a] fc'IJ 



*H NMR (400 MHz, CDC1 3 ) 6 : ppm 8. 60 (d, J=7. 0Hz, 1H), 8.36-8.34 (m, 1H), 
7.24-7.21 (ra, 2H), 6.68 (dd, J=4. 0, 7. 0Hz, 1H), 6.54-6.52 (m, 2H), 6.41 
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(s, 1H), 3.27-3.23 (m, 4H), 2.89-2.85 (m, 2H), 2.77-2.72 (m, 2H), 2.18- 
2.05 (ra, 1H), 2.00-1.94 (m, 5H). 
10 7 

2-(l~{4-[4~(y f/l/^/^^)-l-tV7i;-;v] ;7ol~/M P^/U) t°7 

5 yp[i,5-a]ey^^ 



*HNMR (400 MHz, CDC1 3 ) 5 : ppm 8. 61-8. 59 (ra, 1H), 8.38-8.36 (m, 1H), 
7.28 (d, J=8.8Hz, 2H), 6.90 (d, J=8. 8Hz, 2H), 6.72-6.69 (m, 1H), 6.41 (s, 
1H), 3.20-3.18 (tn, 4H), 2.97-2.81 (m, 6H), 2.77 (s, 3H), 2.75-2.70 (ra, 
10 2H), 2.35-1.99 (m, 2H). 

mmm ios 

l-[4-(l-t°7>/a [l, 5-a] W * i>y-Z-J u^/U) y « =z/U] -4- fc e -< V 



15 »HNMR (400 MHz, CDC1 3 ) 6 : ppra 8. 61 (dd, J=0. 8, 7.0Hz, 1H), 8.37-8.36 (m, 
1H), 7.23 (d, J=8.8Hz, 2H), 6.90 (d, J=8. 8Hz, 2H), 6.70 (dd, J=4. 0, 
7.0Hz, 1H), 6.40 (s, 1H), 3.86-3.77 (m, 1H), 3.54-3.45 (m, 3H), 2.90- 
2.84 (m, 4H), 2.75-2.72 (m, 2H), 2.21-1.94 (m, 4H), 1.69-1.58 (m, 2H). 

mmm 109 

20 2-{l-t4-(4-^^/W-t: 0 -<7 V~;V)y ^~>Vi/# xj^jv\ tf JVn [1, 5-a] fc° 
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Me' 




'HNMR (400 MHz, CDC1 3 ) 5 :ppra8.66 (dd, J=0.9, 7.0Hz, 1H), 8.37-8.35 On, 
1H), 7.26-7.23 On, 2H), 6.90-6.87 On, 2H), 6.69 (dd, J=4.0, 7.0Hz, 1H), 
6.40 (s, 1H), 3.19-3.17 On, 4H), 2.91-2.86 (m, 2H), 2.77-2.73 (m, 2H), 
2.56-2.54 (m, 4H), 2.33 (s, 3H), 2.10-1.96 On, 2H). 

mm 1 1 0 

2-{l-[4-(2, 6-i^ ^/W4-^^*= P 7is*l *S* V ^7 V* [1. B- 

a]*"P5^ 



10 'HNMR (400 MHz, CDC1 3 ) 6 : ppm 8. 60 (d, J=7.0Hz, 1H), 8.37-8.36 (m, 1H), 
7.26 (d, J=8.7Hz, 2H), 6.85 (d, J=8.7Hz, 2H), 6.71 (dd, J=4.0, 7.0Hz, 
1H), 6.39 (s, 1H), 3.84-3.73 On, 2H), 3.51-3.40 (m, 2H), 2.96-2.82 On, 
2H), 2.81-2.69 On, 2H), 2.41-2.35 On, 2H), 2.28-1.89 On, 2H), 1.27-1.23 
(m, 6H). 

15 £Jfe0S 1 1 1 

2-{l-[4-(l, K-4^**A^7* P =>W) 7*s^] V* n^/H f 7 

yp[i,5-a]try 



'HNMR (400 MHz, CDClj) 5 : ppm 8. 61-8. 59 (m, 1H), 8.39 (dd, J=1.8, 4.0Hz, 




V 



Me 
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1H), 7.30-7.28 On, 2H), 6.88-6.86 (ra, 2H), 6.72 (dd, J=4. 0, 7.0Hz, 1H), 
6.44 ( S> 1H), 3.82-3.80 (in, 4H), 3.10-3.07 (m, 4H), 2.92-2.87 (m, 2H), 
2.77-2.72 (ra, 2H), 2.17-2.12 (m, 1H), 2.00-1.89 (m, 1H). 

nmm 112 

3-^ P n-2-{l-[4- (4-^/l>7*zz JJ;U)7x =-jV] p -f^M t°y >/ p [l, 5-a] 



X HNMR (400 MHz, CDC1 S ) 5 : ppm 8. 59 (dd, J=l. 7, 7.0Hz, 1H), 8.44 (dd, 
J=1.7, 4.0Hz, 1H), 7.36 (dd, J=2. 0, 6.8Hz, 2H), 6.84 (dd, J=2. 0, 6. 8Hz, 
2H), 6.78 (dd, J=4.2, 7.0Hz, 1H), 3.81 (t, J=4. 9Hz, 4H), 3.13-3.04 (m, 
6H), 2.81-2.74 (m, 2H), 2.04-1.95 (m, 2H). 
113 

2- {1- p p -4- (A-*c?V7 t=!)^)7x p -f^M t°7/n [1, 5-a] 



2-[l- (2, 4-v 5 ? P P 7 ^ =A) p ~f^-)V\ fc°^ ;/ p [1, 5-a] tf ]} * i» 
(200 rug) , ^/l/^U^ (61.5^ 1) N (85 rag) % j> 

!J* (^^^y^^Tirhy) ^na^M) -^yi^i* (20 mg) % 2- 
(^-t-^/^^^^/)tfyx^/I/ (9.4 rag) <£>Wl^:x (3.2 ml) 

90t:^T20^w»ufc o mmmmm, ±74 hzw&, mati&i,it. m 

Wk%7^?*~*Y>f77 4- (i/VDV/V: ^f-^/^^/U=2/ 1 ) X* 
MHU SftM60 rag)£#*: 0 

l HNMR (400 MHz, CDC1 3 ) 5 : ppm 8. 61-8. 59 (m, 1H), 8.37 (dd, J=l.8, 4.0Hz, 




CI 




11 >-N 
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1H), 7.38 (d, J=8.4Hz, 1H), 6.85-6.81 (m, 2H), 6.70 (dd, J=4.0, 7.0Hz, 

1H), 6.45 (s, 1H), 3.84 (t, J=4. 9Hz, 4H), 3.15-3.12 On, 4H), 2.93-2.88 

(m, 2H), 2.83-2.78 (m, 2H), 2.33-2.28 (m, 1H), 1.93-1.90 (ra, 1H). 

mmmi u 



2_[ 1 _(2^ ^^^3l^/l-)^^7 f ^]fc 0 7y f ^[l ) 5-a]t o y (3.75 
g) O^Pn^y (10 ml) ^£-78<lC^#£PU 3&ik*Vm(L<Mi?i?v 
uttm&m, 53.6 mD^HtU^T^TLfCo ^iS®^-78t:^Tl^m#U 
fcl^ltfMU ^b^l^Ojf^^RofcCD^^ lNNaOHTK^^S 

^r/^yti^^^^-e^TUfco ^SSSrftK^'i' (200 mi) 

otl^ (2.56 g) &#;fc 0 

*H NMR (400MHz, CDC1 3 ) 6 : ppni 8. 58-8. 56 (ra, 1H), 8.46-8.44 (m, 1H), 
7.20-7.18 (m, 1H), 7.14-7.10 (m, 1H), 6.91-6.88 (m, 2H), 6.81-6.78 (ra, 
1H), 6.68 (s, 1H), 2.95-2.90 (m, 2H), 2.86-2.81 (m, 2H), 2.18-2.04 (ra, 
1H), 2.01-1.89 (ra, 1H). 

mmmi 1 5 

2- [1- (2-^ h ^ i/y ^ t*7/p[l, 5-a] tr u 5: v ? >' 
EtO /\ 



2-(i-t? , ?> f ^[i»5-a]tfy ^y-2^;Vi/^U^;V)y^/-?V (500 mg) , 
^n^*;/ (L4 ml) , mm') (1.3 g) £^^*^A7S K (5 
ml) \C1N?L. ^^XlO^mmW^n^ fcJ&m&K* (100 ml) *Mz.tc& 
fC, r©g»^DP*M (100 ml) KTttffl&s ^»i^7K^^^v' 



2 _ d- f y y n [l, 5-a] tfU ^ v^-2-f /^i/ ^ n 7 * / -/u 
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*?,u:^*f-y/mm^^=i/i) t'Siu n^m (510 mg ) ^sm^ 

X H NMR (400MHz, CDC1 3 ) 6 : ppm 8.63 (d, J=7.0Hz, 1H), 8.35-8.33 (m, 1H), 
7.35 (d, J=7.5Hz, 1H), 7.20-7.14 (m, 1H), 6.99-6.94 (m, 1H), 6.78 (d, 
J=8. 1 Hz, 1H), 6.67-6.60 (m, 1H), 6.60 (s, 1H), 3.92 (q, J=7.0Hz, 2H), 
2.95-2.89 (m, 2H), 2.81-2.74 (m, 2H), 2.27-2.14 (ra, 1H), 1.96-1.85 (m, 
1H), 1.32 (t, J=7.0Hz, 3H). 

mmm 1 1 6 

2- [1- {2-4 y*7ntfi*c^7^ =ljV) i/? n \fy 9 n [1, 5-a] fc° ]) * v>> 

iso-PrO /\ 



41 NMR (400MHz, CDC1 3 ) 5 : ppm 8. 59 (dd, J=0.9, 7.0 Hz, 1H), 8. 35-8. 33 (m, 
1H), 7.35 (dd, J=1.7, 7.5Hz, 1H), 7.16-7.14 (m, 1H), 6.92-6.90 (m, 1H), 
6.76 (d, J=8. 1Hz, 1H), 6.67-6.62 (ra, 1H), 6.62 (s, 1H), 4.54-4.48 (m, 
1H), 2.93-2.88 (m, 2H), 2.80-2.75 (m, 2H), 2.25-2.12 (m, 1H), 1.96-1.87 
(m, 1H), 1.22 (d, J=6.0Hz, 6H). 

mmm 1 1 i 

X-?=f-)V [S-? u u-2-(l-M°y y p [1, 5-a] t°U ^ Vls-Z-j jVi/f u^;V) y 
t-BuC^C^O /\ 



*H NMR (400 MHz, CDC1 3 ) 5 : ppm 8. 58-8. 56 (m, 1H), 8.36-8.35 (ra, 1H), 
7.31-7.27 (m, 1H), 6.98 (dd, J=1.9, 8. 2Hz, 1H), 6.68-6.66 (ra, 2H), 6.63 
(s, 1H), 4.38 (s, 2H), 2.98-2.92 (ra, 2H), 2.81-2.73 (m, 2H), 2.27-2.13 
(ra, 1H), 1.96-1.84 (m, 1H), 1.47 (s, 9H). 

mmmi 1 8 
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l HNMR (400 MHz, CDC1 3 ) 8 : ppm 8. 59-8. 57 (m, 1H), 8.37-8.36 (in, 1H), 
7.29-7.26 (m, 1H), 6.97 (dd, J=2. 0, 8.1Hz, 1H), 6.77 (d, J=2. 0Hz, 1H), 
6.69 (dd, J=4.0, 7.0Hz, 1H), 6.58 (s, 1H), 3.96 (t, J=5.6Hz, 2H), 3.59 
(t, J=4.7Hz, 4H), 2.90-2.85 (m, 2H), 2.75-2.64 (m, 4H), 2.39 (t, J=4. 7Hz, 
4H), 2.32-2.19 (m, 1H), 1.98-1.84 (ra, 1H). 
MMM 1 1 9 

[1, 5-a] t° V * 




6,7-v^t Fnfy/n [1, 5-a] tf y S ^^-5(410 (240 mg) , 10%/n°7v^ 
A-J^ (80 mg) , mm (3 ml) #>£X*^f;-/U (10 ml) (7>il^^l.2^ 

Mzxms&u (74 mg) %&&mfttvxmz 0 

l H NMR (400 MHz, CDCI3) 5 : ppm 7. 98 (s, 0.18H), 7.92 (s, 0.82H), 7.38- 
7.28 (m, 2H), 7.22-7.12 (m, 2H), 5.32 (s, 0. 18H), 4.97 (s, 0.82H), 4.55- 
4.43 (m, 0.18H), 4.33-4.21 (m, 2.82H), 3.20-3.14 (m, 0.36H), 3.08-2.97 
(m, 1.64H), 2.90-2.83 (m, 2H), 2.68-2.62 (m, 1.64H), 2.46-2.38 (ra, 



WO 03/004497 PCT/JP02/06769 

182 

0. 36H). 

mttmi 2 0 

3-{2-[l-(4-^Dny ;3 iri^)V^D7 r ^]-4,5,6,7-7 1 F^fc KnfcT?/* 
[l,5-a]try ^^-3-^/^-1-^13^/—^ jfiSfetft 



5 




Xrf^V 5-[l-(4-^ Dn7x^)^n^f;V}-4-i/7;-5-^y^y^ 
/J>-I* (2.0 g) fct K9^l7K»tt (402 M l) <D^?;-;V (20 ml) ^ 

$£8o°ct\ ioi$M«j$Lfco &fcU&m*2$x:\a§M'&. &m±&k (200 m 

1) k»u mat^/is cioo mi) ^Tftffiufco ftms%mfomwt~? 



[l-(4-^ p n^-yl^) v-^ n^/H-lH-e^i/— A-4-- f /W^P'V h 
(1.29 g) W;^ltHt 0 j^T, t-^3-(5-7^-3-[l-(4-^n 

P7^x^)^^n^^]~lH-h°7^-/W4-^^}7 P a^V^— h (1.28 g) , 
15 U,3,3-7f7^ h^r^P^ (618/* 1) > *ttftfflj& (232 rag) , jSttfljBK 

(0.5 ml) <0*9 J-)V (80 ml) SStSrafiCT?, 5 «FfB«#Lfc. 

- (^P*^:^tWBSxfyV= 2/1) T?fflfiKU 3-{2-[l-(4- 
20 ^ dc7x^)^ nt/fvl'] fcTy^n [1, 5-a] b'U ^ ^y-3-^/U)yp//x 

-F (340 rag) ttk&<0*4 )\>h LT#fc 0 Sfefc, 3-{2-[l-(4-^ n p 

7^^/U) p y^/U] fc: 0 ^ ✓ a [1, 5-a] fcT » ^ /o/V h 

(340 mg) *=-9/~A> (10 ml) fcg»»U 9*+ h V Z 

A (100 mg> fcHlljtfc. »S»«*80 , CT, 5B*W!l»Lfc D K«W««r2S , Cln 
25 ^W^^tK (150 ml) RSfcx^yU (80 ml) fcTttffl Lfc. * 
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utW?7<(~ (V!IA^:^n *A,M/t * J -A-=20/l) TJfMHI, 
m#Ufc{b^«llrl,4-V ! ^f-^ (10 ml) »C»*»U 4NHC1 (1, 4rS?*<W-V 

'H NMR (400 MHz, CDC1,) 5 : ppm 7.52-7.22 fa, 4H). 4.53-4.42 (m, 2H), 
3.50- 3.40 On. 2H), 3.39-3.28 fa, 2H), 2.98-2.85 fa, 2H), 2.72-2.63 fa, 
2H), 2.18-2.10 fa 4H), 2.09-1.94 fa, 2H), 1.25-1.13 fa 2H). 

^[l-(Hnn7x^)^n^H7-i J t Yn\fy9u [1,5-a] f 
y $ ^-4 (5H) ->f /V) (4-^V7 d- U /'iS'^^ 



25"CT, TK^^bPf^ (fStt6054, 316 mg) %2-[l-(4- : 5' B B7x=;H V 
^^HB,6,7-ff5tKn^yp[l, 5-a]fc°y$i>^ (1.75 g) © 
v^^*A^T5 K (10 ml) ©WWdK**. BDSWRSrl^WWf^fca^ 

N-^ry^^d-y^ (750 mg ) zm$-it. gjfcj&K&fi 
ft*tt*iE»u mm^Mw rai)t-c«amufc. 

^ : ^B jM^/* * / -A'/ h P x.f~f\/T 5 V=5/2/lt?ttS U g tttt 

(2. 12 g) Ztm&Mfrk L-c#fc. 

'HNMR (400MHz, CDC1,) S : ppm 7. 27-7. 21 fa 4H), 5.52 (s, 1H), 4.14-4.12 
fa, 2H), 3.72-3.48 fa, 6H), 3.23-3.05 fa, 4H), 2.80-2.73 fa, 2H), 2.67- 
2.56 fa, 2H), 2.22-2.04 fa 3H), 2.00-1.83 fa, 1H). 

■mm 1 2 2 

2-[l-(HPB7isA')^n^]-6, 7-S?fc Kb fc'yyn [1, 5-a] f U 5 
v'^-5(4H)-*>' 



CI 




[TV- NH 



CI 
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{5-7 ^ / -3- [1- (4-^ uuy ^ ~)V) p y^jU] -1H- fcf 7 

1- 4 us*/**- h(2.90 g)t-rhV9^h^-t4 K (1.13 g) O^n*/ 

(50 ml) ^^80t:^T^ni5U l^S^Lfc. %J&mWi*25X;^X^ 

^^t«U »E^Ufc 0 aii££^*^:/T^U mm (1.76 

g) £r#fc 0 

l H NMR (400 MHz, CDC1 3 ) 5 : ppm 8. 70 (s, 1H), 7.27-7.24 (m, 2H), 7.22- 
7.18 (m, 2H), 5.37 (s, 1H), 4.29 (t, J=7. 1Hz, 2H), 2.88 (t, J=7. 1Hz, 2H), 
10 2.80-2.68 (m, 2H), 2.63-2.51 (m, 2H), 2.16-2.03 (in, 1H), 1.97-1.81 (m, 

1H). 

mmn 23 

2- [l-(4-^nny^^U)i/^C3^^]-5 > 6-S?fc Kn ^ n [1, 5- a ] fc o y ^ 

(4H)-^-V 



15 




^^3-({3-[l-(4-^ p n:7^~^) n ^;V]-m-\fy V—;v-^M T 
^y)^n^/^-h(320 tng) i:*^ MJ h^rf-^f K (125 mg) (O^J- 

>V (15 ml) »^80t;^«l, 30#P^#Lfc o &fotm*25X;*X+%iM 

fiftU Bftfe (160 rag) £#fc 0 

l H NMR (400 MHz, CDC1 3 ) 6 : ppm 8.47 (s, 1H), 7.27-7.24 (m, 2H), 7.21- 
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7.19 (m, 2H), 5.37 (s, 1H), 4.29 (t, J=7. 1Hz, 2H), 2.88 (t, J=7. 1Hz, 2H), 
2.80-2.68 (m, 2H), 2.62-2.50 (ra, 2H), 2.15-2.02 (m, 1H), 1.95-1.80 (m, 
1H). 

mm 122 sfctt^jfim 23^ mk<Dj5&?s mm 1 2 4 ~ 1 2 7 ^ 

5 ^£^J&Lfc 0 
2 4 

2-[l-(2^nn7x-/H^n^]-6. 7~VM Kn fc^/n [1,5- a] fc o y 
CI /% 



10 *H NMR (400MHz, CDC1 3 ) 5 :ppm8.46 (s, 1H), 7.38-7.36 (ra, 1H), 7.27- 
7.24 (m, 2H), 7.16-7.13 (m, 1H), 5.46 (s, 1H), 4.29 (t, J=7. 1Hz, 2H), 
2.88 (t, J=7.1 Hz, 2H), 2.87-2.67 (ra, 4H), 2.29-2.16 (ra, 1H), 1.98-1.78 
(m, 1H). 

mmn 25 

15 2- [3- ^O-Jjv^i/) -1- (4-? n n^^.^^) p^;^]-6, 7-S?fc Kn tfy 
/n[l,5-a]f!) ^ i^-5 (4H) -^"^ 



l H NMR (400MHz, CDCI3) 5 :ppm8.46 (s, 0. 18H), 8.45 (s, 0.82H), 7.32- 
7.25 (ra, 9H), 5.34 (s, 0.18H), 5.23 (s, 0.82H), 4.44 (s, 0.36H), 4.42 (s, 
20 1.64H), 4.27-4.24 (m, 2. 18H), 4.05-3.97 (m, 0.82H), 3,15-3.08 (ra, 0.36H), 

3.01-2.92 (ra, 1.64H), 2.89-2.82 (m, 2H), 2.81-2.73 (m, 1.64H), 2.55-2.48 
(m, 0.36H). 
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%mm 126 

2-[l-(2-fc°]J^)v'^n^^]"6, Kn tT5 >/n [l, 5- a ] h°y ^ v^V- 

5(4H) 



*H NMR (400MHz, CDC1 3 ) 5 : ppm 8. 58-8. 56 (m, 1H), 8.12-8.06 (bs, 1H), 
7.64-7.60 (m, 1H), 7.25-7.22 (m, 1H), 7.11-7.09 (m, 1H), 5.49 (s, 1H), 
4.30 (t, J=7.0Hz, 2H), 2.89 (t, J=7. 0Hz, 2H), 2.82-2.75 (m, 4H), 2.14- 
2.07(ra, 1H), 1.99-1.87 (m, 1H). 

mmm 127 

2- [1- (3, 4-^ J- is7 ^ i/t n -5, 6-v 5 1: K n fc° 7 V n 

[l,5-a]t°U 5:v ? >'-7(4H) -^X 



*H NMR (400 MHz, CDC1 3 ) 5 : ppm 7.91 (s, 1H), 6.75 (br, 3H), 5.91 (s, 
2H), 5.38 (s, 1H), 4.29 (t, J=7. 1Hz, 2H), 2.89 (t, J=7. 1Hz, 2H), 2.78- 
2.68 (m, 2H), 2.63-2.52 (ra, 2H), 2.10-2.01 (m, 1H), 1.96-1.83 (ra, 1H). 

mmi 1 2 8 

6-[l-(2-^ n n 7^~;v) n -f^M-VA-J * ?V[\ t 2-b] \?y ;/-/W2(3H)- 

a /\ ci /\ 
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^H7t7- h (800 mg) hi- h y h*t<< K (325 mg) ©x?/-^ 

(30 mi) «sK*8(rc*Tfan»u i5#im»»ufc. EteJWK^ics-cj^iu 

^pa^/^^ /U=2Q/l) X*ffiUU BttW (431 mg) £#fc 0 
L H NMR (400 MHz, CDC1 3 ) 5 : ppm 8. 11 (br, 1H), 7.39-7.36 (m, 1H), 7.28- 
7.23 (m, ZED, 7.16-7.14 (m, 1H), 5.46 (s, 1H), 4.58 (s, 2H), 2.84-2.72 
(m, 4H), 2.29-2.16 (m, 1H), 1.90-1.80 (m, 1H). 
#|J£0»12 9 

2-[l-(2-^on7x u ttfi'l-*, 6- i? fc K * tT 7 ^ p [1, 5- a ] tT !> S 
v f >-7(4H)-^^ 



3-[l-(2~^PP7oi^)V^n^/V]-lH-e7y-/V-5-r^^ (1.5 g) 
##«lfcra«4*ft-e, xf;V3-({3-[l-(2-^P7x^)^n/f 
15 ^]-lH-b 0 yy-/W5-f/Wr (380 mg) Sr^filclfco » N 

-C N ^.^3-({3-[l-(2-^ o P7x^)^ p^^]-lH-b: 0 7 N /-^-5— T^) 
r^/J^n/V^-h (200 mg) ^b, HMM 1 2 2 fc ffiRft£K£ J: ^ 

l H NMR (400MHz, CDC1 3 ) 5 : ppm 7. 87 (bs, 1H), 7.38-7.36 (m, 1H), 7.31- 
20 7.22 (m, 2H), 7.17-7.10 (m, 1H), 5.45 (s, 1H), 4.30 (t, J=7. 1Hz, 2H), 

2.88 (t, J=7.1Hz, 2H), 2.89-2.78 (to, 2H), 2.77-2.64 (m, 2H), 2.27-2.18 
(m, 1H), 1.88-1.78 (m, 1H). 
Xffiffll 3 0 

25 [1, 5-a]t°U * v?>-54H) 




O 
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[TV-NH 



3- ( {3- [ i- (i, 3— o^i?** y—tv -5--f /u) i/# p zf?-;v}-m-\?y -J—jv- 

5-f/WT^/)7 P n^>'nhy^(860 mg) tfrmt* V $ & (621 rag) <O^V 

>i?v=i-ju (30 mi) mmzmv^X'tomu s?*mwi,tz 0 Ki&m&&2sx; 

£T^U lNHCl7K^(250 ml)t^U ^^^(150 ml) Ut 0 
mm (818 mg) £#fc 0 

X H NMR (400MHz, CDCI3) 6 : ppm 8. 24 (s, 1H), 6.75 (br, 3H), 5.91 (s, 2H), 
5.38 (s, 1H), 4.29 (t f J=7. 1Hz, 2H), 2.89 (t, J=7. 1Hz, 2H), 2.78-2.68 (in, 
2H), 2.63-2.52 (m, 2H), 2.10-2.01 (m, 1H), 1.96-1.83 (ra, 1H). 

£MW 13 1 

2-[l-(2-^ d n 7xn;l/) i/^ n ;i/]-4-^ f ;W6, 7-i/ 1 Ko fy^u [1, 5- 
a] If]) *i?>-5(4H)-jr> 




25t:Ts frmiki-bvt7j± mmo%, 62 mg ) ^i-a-^xixxy^jv)*, 

^p^/l.]-6, Knfc°7/n[l,5-a]h°y ^ v^-5(4H)-*y (360 rag) 

<K>V*^)Vi£,VK7%y (5ml) SSfcta&Il*, 30#F^#Lfc o 25°CT\ 

teii^^ipft^^ (nui) l^a^LfCo ra&^cis?p^ 

ifck (100 ml) £APx. N H^h^/V (80 ml) fcTttffi Lfc, W®l£feM« 

•r^^^t«U WBWBLfc, imfc%yW o-r h^77^ 

- (^y^^/U: ^nn^/UA/^^y-^=20/l-*10/l) "C»jRU BW» 
(213 mg) *nti 0 

l H NMR (400 MHz, CDC1 3 ) 5 : ppm 7.40-7.38 (m, 1H), 7.29-7.24 (ra, 2H), 
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7.17-7.15 (ra, 1H), 5.48 (s, 1H), 4.27 (t, J=7. 1Hz, 2H), 3.18 (s, 3H), 
2.91 (t, J=7.1Hz, 2H), 2.89-2.81 (m, 2H), 2.78-2.68 (m, 2H), 2.30-2.19 
(m, 1H), 1.90-1.79 (m,lH). 

2 -[i-(2-t p n y^~;v) n :/?vw]-4-[2-(i^ ?A>T % J )^/w]-6, 
fc Knt°7^a[l f 5-a]t: o y ^ v ? V-5(4H)-^>' 




2-[l"(Hnn7x^)^D^]-6, Kn tT?>^ti [l f 5-a] tTJ 

* ^y-5(4H)-^->- (300 rag) % 2-^* 5v^7 ^ / K S^ifi 

(286 mg) x *5.fclWMfc& !> (686 rag) *fe h V (20 ml) afrtfrSraflC 

7\ S^mmWLtc 0 EJ£J1£**:5«U 3^£S&fP*fck (200 ml) tejfrU 
(150 ml) fcTttfflLfc. Wt81Sril7K^^^^^^-ee*U 
5xBft, »EE*RUfc. BHMrl,*-^*-*?^ (15 ml) \mmiS*. 4NHC1 

u,4-^*f->im 5 mi) &mz^ mmr^ffi^ nm^ &=.7*>=.- 

y-jV (30 ml) SrSn^Ls £CfcBft*5iBU i^^^-TVWCT^U ® 
JETs 60t:"effc»U Btt* (313 mg) «r#fc„ 

UNMR (400 MHz, CDC1 3 ) 5 : ppm 7. 41-7. 39 (m, 1H), 7.34-7.28 (m, 2H), 
7.23-7.21 (m, 1H), 6.07 (s, 1H), 4.2l(t, J=7. 1Hz, 2H), 4.08-3.98 (ra, 2H), 
3.27-3.17 (m, 2H), 2.87 (t, J=7. 1Hz, 2H), 2.87-2.76 (m, 2H), 2.82(s, 3H), 
2.81 (s, 3H), 2.73-2.69 (m, 2H), 2.23-2.07 (m, 1H), 1.87-1.77 (m, 1H). 

mwn 3 3 

2- [1- (2-^P7x -/V) 7*?AS\-4r* 5, 6, 7-x b 9 t K B If 9 ✓ 

p[l, 5-a]¥D^V s S 
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Tl V-NH 

25°CTs T^mt-T hV$& (ffltt60%, 123 mg) ^2-[l-(2^PD7x=;HV 
^n^f;l/H,5,6,7-fh7fc Kn VyVu [1,5-a] tf y (403 mg) (Dv* 

^WW7^ K (10 ml) SJftlzao*.^ 80t;fc#M&LT ll»IBJJBf Lfc. r. 
©EJSa-frttlca^ft;^^ (174/il) <7>^^*/UAT$ K (1 ml) *jR*r 
«TLT3l*Hlll»Lfc D K«^&ttBE&£& 7k (30 ml) £7Jnx.T, IMfcn 

^ (80mi) fcrttfflLfc. *OTt«fcJca■w-^3l>A■x?^a(lu 5a«, 

m^=50/l-^4/l) T«U gtfjfe (85 mg) &#fc e 

X H NMR (400 MHz, CDC1 3 ) 5 : ppm 7. 39 (dd, J=1.6, 7.7Hz, 1H), 7.27-7.21 (m, 
2H), 7.13-7.11 (ra, 1H), 5.13 (s, 1H), 4.03 (t, J=6. 2Hz, 2H), 3.03 (t, 
J=5.0Hz, 2H), 2.87-2.82 (ra, 2H), 2.73 (s, 3H), 2.69-2.66 (m, 2H), 2.22- 
2.15 (m, 3H), 1.83-1.80 (m, 1H). 
mWi 13 4 

[2-[l-(2-^ a a 7 *.~jv) a ;/^vV]-6, 7-v^t Kp ¥7 9n [l, 5-a] U 5 
v^-4 (5H) ->f ;u] r -feT 8, -f y 9 Ti/y K 
Qi /\ ci 

^ ^COOH 
11 7 — N 

g|f#ffl^T, 2ttr*mS6&yVJ* (1.38 g) fcitfaSMfcfry-frA (1.00 
g) ?r2-[l-(2-^ d p 7 x^/U) i/^ d ;V]-4, 5, 6, 7-7 f 7 1 Kntf?j/n 
[l,5-a]b°y (575 mg) O^f/V^MT^ K (20 ml) «S»dW;U £g 

v>T7 r o ; eS8^ (l.oog) SrjRTLfco ^^£l20°Ctc#mLT 7B$ 

W«#Lfc. BaSl»T«x 7K (100 ml) SrTJP^T, (80 ml) fcTtt 

Dy&fwrW??*- 0>y*^yn^^v/fiffl6^/^=3/l-l/l) Tit 
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RU ^TVV (492 rag) **fc 0 £0^*7VH$ (473 rag) 

~-/V< (20 ml) fc»iBLT*»TlN*»ft^h9^A*»» (2.5 ml) SrjgTL 

^sl^jx-tvI' (40 ml) fciWfcMfflfcfr 5 9 ^foWfc (40 ml) SrJlP*.fc. 
7K»*tttBtTlN!ft»t?pH=3iU BR^A' (80 ml) ^ttfflbfc 0 *«)■*: 

^T/W^*Vy=l/l) tlWU B»W (202 mg) «r*Hfi»»fcLT#fc, 
! H NMR (400 MHz, CDC1 3 ) 6 : ppm 7. 40-7. 37 (m, 1H), 7.26-7.11 (m, 2H), 
7.11-7.08 On, 1H), 5.21 (s, 1H), 4.08-4.06 (m. 2H), 3.77 (s, 2H), 3.28- 
3.26 (m, 2H), 2.80-2.65 (m, 4H), 2.27-2.05 (m, 3H), 1.81-1.79 (m, 1H). 
Jtttfll 3 5 

4-Tir3vV-2-[l-(2-^ P a 7 a ^/V) P ^^]-4, 5, 6, 7-rV7tKnt°7 




CTCT^ 2-[l-(2-^ D o 7 x^V) v^^ a ^]-4, 5, 6, 7-r h 7 1 Fx2\?9*S 
o[l,5-a]try ^> (403 mg) O^OO^M (10 ml) jgjSfcfcryS^ (338 

mD *M7tit^ mzr^fr (199 Ati) MKTLfc. 3o#m> afi^wau 

TfcfcJWfbfc. Ri«aSIES:«lEB*tt, * (30 ml) ^JtlxT, Bfflfc^A' 
(80 ml) KTttlHLfc. *WSr^fi»^b5^^««U «EE 

SU Bft* 091 mg) 

*H NMR (300 MHz, CDClg) 5 : ppm 7. 42-7. 39 (m, 1H), 7.27-7.22 (m, 210, . 
7.15-7.12 (m, 1H), 6.58 (bs, 0.4H), 5.69 (bs, 0.6H), 4.17 (t, J=6.2Hz, 
2H), 3.90-3.80 (ra, 2H), 2.90-2.82 (m, 2H), 2.76-2.66 (m, 2H), 2.27 (s, 
3H), 2.23-2.14 (ra, 3H), 1.88-1.84 (m, 1H). 

%m\\ 3 5 tmm<ojjmx\ mmmi 3 G<oi\&m*&&i>it 0 
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mmi 3 6 



y ^ i? (5H) - # J\s7$3c h 



X H MIR (400 MHz, CDC1 3 ) 5 : ppra 7. 39 (dd, J=1.0, 7.0Hz, 1H), 7.26-7.21 (m, 
2H), 7.13-7.09 (m, 1H), 6.40-5.80 (m, 1H), 4.26-4.20 (m, 2H), 4.14 (t, 
J=6. 1 Hz, 2H), 3.81 (t, J=6.0Hz, 2H), 2.88-2.83 (m, 2H), 2.72-2.69 (ra, 
2H), 2.24-2.17 (m, 1H), 2.16-2.13 (m, 2H), 1.85-1.82 (ra, 1H), 1.30 (t, 
J=7. 1Hz, 3H). 

mmn s 7 

2-[l-(l, )V-S-' i /V) is? dy^]-6-^^-4, 5, 6, 7-T h 
7fc KPfc'7/n[l,5^]k°]) 




3-[l-(l, S^y^^t^y ^/W5-^;l/) P7"^]-lH-^7y-/W5-r ^ 
> (1.00 g) , M^fWT^y (1.62 ml) ^i^U-^o^-^f^n 
(1.15 g) (DlA-VttD-y (20 ml) *£?£&100 e CT\ 24f$fg)«# Lfc, R 

fo&m*2&c\z$m^ te?p^fcK (200 mi) mm^^ (100 mi) 

100/1) T^i-5^ti-«toT > B6» (43 mg) 

'HNMR (400 MHz, DMSO-d^ S : ppm 6. 80-6. 69 (m, 3H), 5.95 (s, 2H), 5.03 
(s, 1H), 4.15-4.13 (m, 1H), 3.87-3.78 (m, 1H), 3.63-3.58 (m, 1H), 3.27- 
3.20 (m, 1H), 2.91-2.82 (m, 1H), 2.80-2.68 (m, 2H), 2.58-2.49 (ra, 2H), 




N > 
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2.38-2.25 (m, 1H), 2.12-2.01 (ro, 1H), 1.08 (d, J=6.7Hz, 3H). 
%Mm 13 8 

2 -[i-(4-^ P D7x^) P ^/V-]-6-^ ^V-4, 5, 6, 7-rf7t Kp tf 7 
yn[l,5-a]tfy 



5 




3_[ h ( 4 ^ Dn7x - ^ n -?J-;V]-m- fcT y /W5-7 $ V (l.OOg) , 
3-^n^-2-(^P^e^^)-l-7°a-<^ (1.12 g) > *5.fctf YV^/VT ^ X 

(2.82 ml) Ol,^***^ (30 ml) aSSSSrlOOTC^ 5«pH«l*Lfco »S* 
«S:25 , CW&ifl«, ISfiteJfoK (300 ml) Bfflt^^V (150 ml) fcti 

^r^^^^p^ hfyy-i'- {i/VX&A'z ^pbW'A/W^ ^= 30/1) 
T*»S-T5-ifcJ:ot\ SM» (378 mg) £^fc 0 

l H NMR (400 MHz, DMSO-d^ 5 : ppm 7.24-7.22 (m, 4H), 5.20-5.18 (m, 2H), 
5.07 (s, 1H), 4.70-4.69 (m, 2H), 3.76-3.75 (m, 2H), 2.80-2.70 (m, 2H), 
15 2.58-2.48 (m, 2H), 2.13-2.02 (m, 1H), 1.93-1.84 (m, 1H). 

39 

7-[l- (2-^ nP7x p r/^vKl tT 7 V p [5, 1-c] [1,2,4] b5 Ti?y 



3-[l-(2-^ p p 37 P^/W]-lH-tfy y-/W5-T 5 ^ (1. 04 g) 

20 <DT± h>> (5 ml) , 7k (4 ml) , &£XtffiM (2.1 ml) Oi^fcOttetfiP L 
t x &ffimi-hV *A(319 mg)<D&m& (120 /il) *#o<&«TLTlWfiB» 
JPLfc. fcfcEjS^fcfcftLfcS^ (30 ml) *8±t«^RSbK* 

•fhy9^*«» (20 ml) «:0tfF> *$>o<9#D*LT, Skfc (fy^^M 
^7t7^!Jfy) r-fehT/VxtK (1.4 g) 0^nD^yS«(5 ml)Sr 
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Efcl*7», tmmm^mi- h U £A*S*Sin*.TpH»8tefi«U ?nnw 
A (50 ml) T2@ttaiLfc 0 #«)i*«SBiA**Ti!fejlHxfc«» 

)V : b)VX.>/tmx^)V= 5/1) T»«U (461 mg) t 

'H NMR (300MHz, CDC1,) <5 : ppm 8. 70 (d, J=4.7Hz, 1H). 8.46 (dd. 1=0.9. 
4.9Hz, IB), 7.55-7.50 (m, IB). 7.37-7.16 fa. 3H>. 7.00 (d, J=0. 9Hz, IB), 
2.97-2.88 (a 4B), 2.40-2.31 fa, IB), 1.99-1.97 fa, IB). 
*SE0S 14 0 

2- [1- (1. 3-^>y^*y-;W5-f ;W ^i'D^jm, 5, 6. 7-r h 5 b Fntf 
7^/D[5, 1-c] [1, 2, 4] HJ7^> 




25TTF, 2-(l-(l, 3-'0"/5?#*y-^5H , ;W^f n^;H-tT5l/n 
(5. 1-c] (1,2.41 MJ75» (242 mg) ©K# (10 ml) ->7:Wfc**fls 
t^M-ThUOA (516 mg) ftlpjtTeiWWBtUfc. E**T«. fcfc®®* 
«E*£U «^T39«C2Ntt« (15 ml) *JoA.T8<rc-MO#K«#L;fc. S 
ffl*ft£MEWHI. 5TO^hU>>A*^£Sa^T. pH-lOfcHMU 
x^;p (40 ml) -etttBbfc. «t*SBB^f 

^DD7K)VA/^^y-;i/= 30/1) T?«§JU IMfl (113 mg) «ftfifitt 

'BNMR (400MHz, CDC1,) 6 : ppm 6. 78-6. 72 fa, 3H). 5.90 (s, 2H), 5.21 (bs, 
1H), 5.20 (s, IB. 4.06 (t, J=5. 5Hz, 2H). 3.50-3.47 fa. IB), 3.26 (t, 
J=5.5Hz, 2D. 2.75-2.70 fa, 2B) , 2.58-2.51 fa. 2H) . 2.08-2.03 fa. IB) . 
1.89-1.86 fa, IB). 
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7- [l- (2-/7UD7I-JH *s9 5. 6, 7-x h?t Hnbf y'Ju [5, 1- 

c] [1, 2, 4] HJ7v» 




25^, 7-[l-(2-^Dn7xnjM^n^;H-l,4-5?tHDt:7yn[5, 1- 
c] [1, 2,4] hD7>>> (223 mg) <D^m. (10 il) SSKC ^7>ft*^ft*fi 
±hU->A (488 mg) &iB^T6BfKJt#Ufc. JK^7^ 
«U MV^TSSt2N«M (15 ml) &iD*T80^T'30#rat#bfc. K««F« 
tMEEMHfc 5XH«^hU^A*W«E*JlP*.T, riHOfcPSU «x^;> 

(40 mi) Tttmufco %m*mi'&.m*--m&hit& m*sm*if* s sv 

nn*W^^y-^-30/l) TSIMU §S» (162 mg) 

'HNMR (400 MHz. CDC1,) 8 : ppm 7. 38 (dd, 1=1.6, 7.7Hz. 1H). 7.26-7.23 k 

2H), 7.23-7.11 fa IB. 5. 30 (s. IB). 5.20 (bs, IE), 4.06 (t, 1=5. 5Hz. 

2D. 3.49-3.47 On, 10. 3.26 (t, J=5. 5Hz, 2H), 2.86-2.80 fa 2B). 2.73- 

2.68 fa 2H). 2.24-2.21 fa IB). 1.84-1.82 fa IB). 
£K0l 14 2 

2 _ [!_ ( 2 -£ DD7i-;H^D -4, 7 -5? k P P '/n 15, 1-c] 
[1, 2.4] HJ7S» 





25t7K 7-tl-(2-^nD7xn;W^n^JWt!7 , /nI5, 1-c] [1,2.4] HJ 
7i?> (454 mg) 9>*9J—fr (10 il)-*J:tfxh?tPn7?> (10 ml) © 

hit. E**7«, E***ft*E*»U ^IctK (30 ml) &iDATBlF^X 




WO 03/004497 PCT/JP02/06769 

196 

^i?A-e^u w±$km^tz 0 mti^Aik 

1/1) T«U iWfe (343 mg) *6fe|BfcfcLT#fc. 
l H NMR (400 MHz, CDC1 3 ) 8 : ppra 7. 26 (bs, 1H), 7.40-7,37 (m, 1H), 7.28- 
7.24 (m, 2H), 7.14-7.13 (m, 1H), 6.76 (t, J=2.4Hz, 1H), 5.33 (s, 1H), 
4.72 (d, J=2.4Hz, 2H), 2.86-2.80 (m, 2H), 2.75-2.68 (ra, 2H), 2.27-2.22 
(m, 1H), 1.87-1.83 (ra, 1H). 

mmm 143 

2-[l-(2-^ n n 7x^;u) n^f;V]-6, Kutfy^/n [l t 5-a]try * 

CI /\ CI 

^ -N H CI 
-NH 2 

IOO'CTn 3-[l-(2-^ n n7x^) n ^=f-jU]-lU- y-/U-5-T ^ > 
(1.10 g) &£tfT^y n^hy^ (l.46 ml) <D*-$ J-iV (50 ml) W&kVl 

mmwistz* msmm*25°acifcn'i£s ts^AfcK 000 mi) mm*- 

<?JV (150 ml) tCTttffiLfCo ^a^^^TKm^^v'^i.T^L. 

^^/-/l— 10/1) -CS8U (800 mg) &n*-l'>i?&*'4A'b UT 

#fc„ ro^WSrl, 4-2^*1^(20 ml)^^L7b e :®«WU 25*0 
Ts 4N HC1 (l,4-^^rf->^^ 2 ml) SrTJIJx., ^JET\ 3§;f@U £Cfc£fe 

®»%^*y-yKxmy&s umr, tm^m-^^t^x^x. mm (411 

mg) £r#f£ 0 

*H NMR (400MHz, DMSO-dg) 6 : ppra 7. 55-7. 50 (m, 1H), 7.45-7.28 (m, 3H), 
5.29 (s, 1H), 4.45-4.30 (m, 2H), 3.08-2.99 (in, 2 H), 2.85-2.63 (m, 4H), 
2.22-2.09 (ra, 1H), 1.88-1.78 (m, 1H). 
HUS0914 4 

2-[l-(2-^ P n7x^) u ^/k]-5-^ f/Hfyyo [1, 5-a] fcT y ^ v>V- 
7(4H)-^"^ 
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100 < CT> 3-[l-(2-^ P P P 7^Vk]-lH- ^ > 

(3.96 g) fc^^S-^^y^^^^ (3.12 g) (DWk (30 ml) M££ 3 

gft* (4.49g) &e&@ffc£bT#fc 0 

*H NMR (400MHz, DMSO-d 6 ) 5 :ppm7.48 (dd, J=7. 7, 16.0Hz, 1H), 7.37-7.31 
(ra, 2H), 7.27-7.25 (ra, 1H), 5.70 (s, 1H), 5.50(s, 1H), 2.85-2.80 (m, 2H), 
2.71-2.63 (ra, 2H), 2.23 (s, 3H), 2.18-2.16 (m, 1H), 1.84-1.81 (m, 1H). 

io i44t mm<D%mx\ mm* 145-150 <ovckm*&& tfc 0 

mmm 1 4 5 

2 - [1- (2-^7 p n7i^)^ n -7^)V\-^^)V^y yu [1, 5-a] t*!J ^ 
CI /\ 



15 l H NMR (300MHz, DMSO-d 6 ) 8 :ppra7.49 (d, J=7. 5Hz, 1H), 7.40-7.23 (m, 3H), 

5.73 (s, 1H), 5.54(s, 1H), 2.83-2.80 (m, 2H), 2.73-2.63 (ra, 2H), 2.56- 
2.49 (m, 2H), 2.22-2.12 (ra, 1H), 1.85-1.81 (m, 1H), 1.19 (t, J=7.0Hz, 
3H). 

mmmi46 

20 2-[l-(2-^ p n7^^/V)^ n ^-S-^n tV^tfy Vp [l, 5-a] fcT y ^ 
-7(4H)-^> 




O 
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if\-NH 



o 



l H NMR (300MHz, DMSO-d 6 ) 5 :ppm7.48 (dd, J=1.5, 7.7Hz, 1H), 7.33-7.28 
(m, 2H), 7.23-7.21 (ra, 1H), 5.62 (s, 1H), 5.31(s, 1H), 2.86-2.83 (ra, 2H), 
2.65-2.63 (ra, 2H), 2.35 (t, J=7.0Hz, 2H), 2.17-2.13 (m, 1H), 1.78-1.74 
(m, 1H), 1.62-1.56 (ra, 2H), 0.87 (t, J=7. 3Hz, 3H). 

m^m 147 

2-[l-(2-^ oo7x^) */? pyf;U]-W \f/V\fyVu [1, 5-a] tf JJ ^ 
CI /\ 



A H NMR (300MHz, DMSO-d,.) 8 :ppra7.47 (d, J=1.6, 7. 7Hz, 1H), 7.34-7.29 (ra, 

2H), 7.24-7.22 (ra, 1H), 5.65 (s, 1H), 5.35 (s, 1H), 2.87-2.82 (ra, 2H), 
2.68- 2.63 (ra, 2H), 2.17-2.14 (m, 1H), 1.81-1.78 (m, 1H), 1.15 (d, 
J=6.9Hz, 6H). 

mmm 1 4 8 

5-(^ pn^ ^/v)-2-[l-(2-^ n n 7 =.~;v) */# k'^a [1, 5-a] 

CI /\ 



*H NMR (400MHz, DMS0-d 6 ) 5 : ppm 7.51-7.50 (m, 1H), 7.39-7.33 (m, 2H), 
7.29- 7.27 (ra, 1H), 5.87 (s, 1H), 5.82 (s, 1H), 4.66 (s, 2H), 2.86-2.81 
(m, 2H), 2.71-2.65 (ra, 2H), 2.19-2.16 (m, 1H), 1.85-1.82 (m, 1H). 





0 
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%mm 1 4 9 

[1, 5-a] h°y ^ ^V-5-^/W#^^ V- b 
CI /\ 



l HNMR (400MHz, DMSO-dg) 6 :ppm7.50 (dd, J=l. 5, 7.7Hz, 1H) , 7. 34-7. 28 
(m, 2H), 7.23-7.21 (m, 1H), 5.95 (s, 1H), 5.87 (s, 1H), 4.21 (dd, J=7. 1, 
14.2Hz, 2H), 2.90-2.86 (m, 2H), 2.69-2.61 (m, 2H), 2.20-2.13 (m, 1H), 
1.81-1.76 (m, 1H), 1.29 (t, J=7. 1Hz, 3H). 
»15 0 

2 -[i-(i, s-^yy^tty— )V-5-4)V)*s>; u^M-s-i Y V 7^****?^) 
t°y [1, 5-a] tf D ^ W-l (4H)-^> 



*H NMR (400MHz, DMS0-d 6 ) 5 : ppm 6. 88-6. 75 (m, 3H), 6.04 (s, 1H), 5.95 (s, 
3H), 2.83-2.79 (ra, 2H), 2.59-2.54 (m, 2H), 1.95-1.83 (m, 2H). 

mmm 151 

2-[l-(2-^ u a 7*,=-)VYst P ^/^]-7-^y-4,7-^t Kp ¥7"/* [1,5- 
a] fc° V 5: it^-S-X/Utfici/ V y ? T > y K 

CI /\ CI /\ 



2-[l-(2-^ up7x^)^ P^^]-7-^"^y-4, 7-i^fc Ko ^7 
>/n[l,5-a]t°y ^^^-5-^7/^dr^U-h (419 mg) <D^9 J—fr (10 ml) 






OEt 




OH 
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fcitJff h7tKo77^ (10 ml) <Dm&\~OVX\ lN^Rfltf- hV 

(1.69 ml) tr»*Tl#IBlJ»Lfc. -tOft*a^fi«.LT»«»»Lfco S 
iS^T^ lNSttl6«rllOiTpH=3.0tU (30 ml) T*3@ttffiLfc 0 

^ssrfi»4^* (50 mi) -eas^u m*mt<??*i'$j*T*ffli s wzm 

«U B6» (289 mg) fce6B*iLT#fc. 

l HNMR (400MHz, DMSO-d^ 5 : ppm 12.53(bs, 1H), 7.51(dd, J=l. 4, 7. 7Hz, 
1H), 7. 41-7. 34 On, 2H), 7.29-7.28 (ra, 1H), 6.20 (s, 1H), 5.87(s, 1H), 
2.86-2.82 (ra, 2H), 2. 74-2. 66 (ra, 2H), 2. 20-2. 18 (m, 1H), 1.86-1. 83 (ra, 1H). 

Hffi^J 15 2 

{2-[l-(l, 3-^yy^y-/W5^/l/)v/^D^]-7-^y-4, 7-S?fc Ko 
^7 s/n[l,5-a] t°]J ?$?y-5-/;H7tT^ ^ T^>?/ F 



L H NMR (400MHz, DMSO-d,) 6 : ppm 12.87 (bs, 1H), 12.20 (bs, 1H), 6.87- 
6.81 On, 2H), 6.75-6.70 (ra, 1H), 5.96 (s, 2H), 5.88 (s, 1H), 5.65 (s, 
1H), 3.62 (s, 2H), 2.82-2.76 (m, 2H), 2.59-2.54 (m, 2H) , 1.96-1.94 (ra, 
1H), 1.86-1.84 (m, 1H). 
MM&l 15 3 

2- [1- (2-^ v p y x a ^/u] -5- (4-^/1^ !> c^/^ ^) 
[1, 5-a]tfP §^-7(4H>-^ 

ci y\ ci /\ 





CI 




H^nn^ ^)-2-[l- (2-^ n n y ^ n y^/U] f7^o[l, 5-a] t° 
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]) *Vy-7W)-*> (348 mg) % ^WUV (410 W?/^ (10 ml) 
jSitWPh?* Ynyyy (10 ml) ©SJtS*»S:75TC^ 5BSTO«#bfc. 

kt«l 25 e c^^trMBE^bfc 0 sbsaaEte^*^ do mi) 
-rvwtt^i/i) -emu (385 mg) srafea*fc tr#fco 

l H NMR (400MHz, CDC1 3 ) 5 : ppm 7.40 (dd, J=1.6, 7.7Hz, 1H), 7.26-7.21 (m, 
2H), 7.14-7.12 (m, 1H), 5.84 (s, 1H), 5,70 (s, 1H), 3.69 (t, J=4.0Hz, 
4H), 3.43 (s, HO, 3.02-2.96 (m, 2H), 2.77-2.69 (m, 1H), 2.52 (t, 
J=4.5Hz, 4H), 2.30-2.27 (m, 1H), 1.86-1.83 (m, 1H). 

mm i53t ®mojjfex\ mm 154-157 ^tc 0 
mmm 1 5 4 

2-[l-(l, 3-^y/^^y-;W5-f;0 DT'f/Ul-S-t^M U ^ 
/l.) tf 7 / VL [1, 5-a] tf V ^ V-7 (4H) 



*H NMR (400MHz, DMS0-d 6 ) 8 : ppm 6. 84-6. 82 (m, 2H) f 6.84-6.82 (ra, 1H), 
5.96 (s, 2H), 5.84 (s, 1H), 5.66 (s, 1H), 3.60 (t, J=4. 0Hz, 4H), 3.41 (s, 
2H), 2.80-2.75 (m, 2H), 2.58-2.53 (ra, 2H), 2.43-2.41 (m, 4H) , 1.97-1.94 
(ra, 1H), 1.86-1.84 (m, 1H). 
15 5 

2 -[i-(i, s-^^Sittty-zUS-^JU)*/? n^/H-5-(l-fc^y i?~/VtJ- 
;V) \?y-S D [1, 5-a] ^ v^-7 (4H)-*V 



>H NMR (400MHz, DMSO-d 6 ) 5 : ppm 6. 87-6. 81 (m, 2H), 6.73 (dd, J=l. 7, 
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8.0Hz, 1H), 5.95 (s, 2H), 5.77 (s, 1H), 5.57 (s, 1H), 3.17 (s f 2H), 
2.80-2.74 (m, 6H), 2.57-2.51 (ra, 2H), 2.39-2.37 (m, 4H), 1.96-1.93 (m, 
1H), 1.91-1.82 (ra, 1H). 
15 6 

5 2-[l-(l, 3— O-y^^y-ywS-^/l^) Z/# n^/U]-5-[(4-^^/t-l-^7 
* \??yu [1, 5-a] try ^ i?>-~7 (4H) 



Me 
/ 




*H NMR (400MHz, DMSO-d^ 5 : ppra 6. §4-6. 82 (m, 2H), 6.74 (dd, J=l. 5, 
8.1Hz, 1H), 5.96 (s, 2H), 5.83 (s, 1H), 5.64 (s, 1H), 3.40 (s, 2H), 
10 2.79-2.74 (m, 2H), 2.58-2.43 (ra, 10H), 2.18 (s, 3H>, 1.97-1.92 (m, 1H) , 

1.86-1.83 (ra, 1H). 

5 7 

2-[l- (1, y — /W5->T JV) */jr P :/?W]-5- [ (4-^A-l- fcV<7 

^ ^-jU] ty^nU, 5-a] t°y ^ (4H) 



r 



15 




l H NMR (300MHz, DMSO-d,.) 6 : ppm 6. 82-6. 80 (m, 2H), 6.74 (dd, J=1.6, 
8.0Hz, 1H), 5.95 (s, 2H), 5.77 (s, 1H), 5.57 (s, 1H), 3.33 (s, 2H), 
2.79-2.75 (ra, 2H), 2.58-2.26 (ra, 12H), 1.99-1.85 (m, 2H), 0.97 (t, 
J=7. 1Hz, 3H). 
20 §SiS0U5 8 

2-[l- (2-^ u n 7x-/l^) n ^^]-5-^ ^-4, 5, 6, 7-X f^tKn^^/ 
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n[l,5-a]f5 





(\V-NH 



•Me 



7-^ a p-2-[l-(2-^ n P 7^-/^) n ^^]-5-^ TvUfcTy N /n [1, 5-a] 
trjJ 5^ (286 rag) j8£m«/^9$**A-#* (280 mg) Ogflfe (30 ml) $ 

1/1) tHU itt* (199 mg) SrefeH*fcb"C#fc. 
l H NMR (400MHz, CDC1 3 ) 5 : ppm 7. 37 (dd, J*1.6 f 7. 7Hz, 1H), 7. 26-7. 22 (ra, 
2H), 7.12-7.10 (m, 1H), 5.12 (s, 1H), 4.15-4.12 (m, 1H), 4.05-4.01 (ra, 
1H), 3.70 (bs, 1H), 3.41-3.39 (m, 1H), 2.85-2.81 (m, 2H), 2.69-2.65 (ra, 
2H), 2.24-2.21 (m, 1H), 2.01-2.00 (ra, 1H), 1.88-1.79 (m, 2H), 1.21(d, 
J=6.2Hz, 3H). 

mm&i 1 5 9 

7-^ p p-2-[l-(2-^ u P7^/U) v ^/Uj-B-t f/^7 V* [l, 5-a] f 



2-[l~ (2-^ D n y^^/V) n ^/W]-5-^ 7 ✓ a [1, 5-a] U S 
-7(tf)-*V (628 rag) > **l#LW>h (660 icl) . £WN-i>;*^T~ 
yy (50 M 1) ©JBfrWSriOtfCl?, 4D£IHll#Lfc. fflftfcftSfk »*fc6% 
20 ftlfcfr ? (50 ml) SrJDfcTBSk^fyl' (50 ml) TfflfcHLfc. WW! 

£&fP:fe*7fc (50 ml) TifefrU ^«B^^*^*^IHk ttEWBLfc. 

(300 rag) tJRJtftftffi Lt»fc. 



15 




Me 
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l H NMR (400MHz, CDC1 3 ) 5 : ppm 7. 47 (dd, J=1.4, 7.9Hz, 1H), 7.30-7.28 (m, 
2H), 7.18-7.14 (m, 1H), 6.72 (s, 1H), 6.32(s, 1H), 3.03-2.97 (m, 2H), 
2.86- 2.79 (m, 2H), 2.52 (s, 3H), 2.38-2.36 (m, 1H), 1.93-1.90 (m, 1H). 

mm 159^ mmo%tkx\ mmm 160-162 ©ft^wt** ltc 0 

5 Hffi#!ll6 0 

7-? D P-2-[l-(2-^ P P 7*^1^) £^ P^]-6-xf;H^7/n [1, 5-a] fc° 

CI /\ 



CI 

L H NMR (300MHz, CDC1 3 ) 5 : ppm 7. 49-7. 46 (m, 1H), 7.30-7.26 (m, 2H), 
10 7.18-7.14 (m, 1H), 6.74 (s, 1H), 6.35(s, 1H), 3.03-2.97 (in, 2H), 2.87- 

2.76 (m, 4H), 2.39-2.36 (m, 1H), 1.93-1.90 (m, 1H), 1.3l(t, J=7. 5Hz, 3H). 
MffiMl 6 1 

7-^ p P-2-[l-(2-^ p P7xx/i/) i/^nyf;V]-5-7'P \f)V^y^/n [1, 5-a] 

ci /\ 



15 CI 

X H NMR (300MHz, CDC1 3 ) 5 : ppm 7. 47-7. 46 (m, 1H), 7.30-7.26 (ra, 2H), 
7.18-7.16 (m, 1H), 6.73 (s, 1H), 6.35(s, 1H), 3.03-2.98 (m, 2H), 2.87- 
2.81 (m, 2H), 2.74-2.70 (m, 2H), 2.39-2.36 (in, 1H), 1.93-1.90 (ra, 1H), 
1.76(dd, J=7.5, 15.0Hz, 2H), 0.98(t, J=7. OHz, 3H). 
20 16 2 

7-^ P n-2-[l-(2-^ p n7x^/l/) v"^ p y^^]-5-^f y 7"p fcTyHf 9 

[i, 5-a] try 





WO 03/004497 



205 



PCT/JP02/06769 




>H NMR (300MHz, CDCI3) 5 : pptn 7. 48-7. 46 (m, 1H>, 7.29-7.26 (m, 2H), 
7.17-7.16 (m, 1H), 6.75 (s, 1H), 6.36(s, 1H), 3.03-2.97 (ra, 3H), 2.87- 
2.81 (m, 2H), 2.40-2.37 (ra, 1H), 1.93-1.90 (ra, 1H), 1.29(d, J=6. 9Hz, 6H). 
«6«16 3 

2-[l-(l, ^>^/^^y-/^-S^{ n^/^l-4, Kn Vy^/v 
[l,5-a]b°y ^i»-6(7H)-^>- 




3-[l~(l, 3-^^y^^y-/^5-^;V) n^/k]-lH-^y y-/W5-T^ 
^ (190 rag) , U-^OP^D/NVy (141 rag) , ^S^hV^^T^ 
V (514 til) <OlA-V**^ (10 ml) ^ffi^O^CTN 30#^jt#Lfc o ®6 
^£25^^@L ^fP^JfcK (150 ml) mm^^ (100 ml) \ZX 

30/1) Ttmrtiaot, (39 mg) £#fc 0 

*H NMR (400 MHz, CDC1 3 ) 5 : ppm 6.77-6.72 (ra, 3H), 5.99-5.87 8m, 2H), 
5.93 (s, 2H), 5.04 (s, 1H), 4.38-4.34 (ra, 2H), 2.96-2.80 (m, 2H), 2.60- 
2.55 (ra, 2H), 2.17-2.07 (ra, 1H), 1.95-1.85 (m, 1H). 

3-? n P-2-(l-try S^-W/US/* n^/V-)-4, 5, 6, 7-ff7t Ka fy^/n 
[l,5-a]h a y 5 5^ 
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[f\-NH 



TkifcT, 2- (1- tf V )V*st u -4, 5,6, l-^r hyt Kn }fy^/vx 

[l,5-a]fc> }J (442 mg) <Di?*?-;U*;UAT * K (15 ml) ^^N-^n 

n^^v-W^K (255 mg) 3&£jt# LT#J* K^KIffi Lfc e Ri6 

»T«L * (50 ml) W5«ltM^»M^ (50 ml) *Mz.T^ 

A- (ioo ml) ^ramufc 0 W^®lrffi7k«^by !>at^U ® 

£V-,t-= 100/1-50/1) T?ft®JU nfom (404 rag) £#fc 0 
*H NMR (400 MHz, CDC1 3 ) 5 : ppm 8. 49 (d, J=5. 7Hz, 2H), 7.29 (d, J=5. 7Hz, 
2H), 4 08 (t, J=6.1Hz, 2H), 3.96 (s, 1H), 3.34-3.32 (m, 2H), 2.94-2.88 
(m, 2H), 2.61-2.57 (m, 2H), 2.18-2.15 (m, 2H), 2.05-1.95 (m, 2H). 

mmm 1 6 5 

3-^n^-2-(l-tf P ^-4-^v-^ n^^w)-4, 5, 6, 7-ff7t Kn b°y 
[l,5-a]fc°y ^v^y 



7to&T\ 2- (1- f U p ;v) -4, 5, 6, 7-f h 7 1 Knk'7^ 

[l,5-a]t°y *i?y (466 mg) O^fMM/^ K (15 ml) M[lN-/c 
•=e^^^W^K (342 mg) £*0;i N ^jf^LX#^^^^L/c 0 Rfo 

®rT'&. * (so mi) R^b%^m-rhv (50 mi) ^*^t. mm^ 

JV (100 ml) fcTttfflbfc. fmm*te*mtt)r h ]) ^t«U «MU M 
IB»8Lfc 0 »7^nvh^77^ (v'U^/I'^do^^ 
^ 7^=100/1-50/1) -e«jRU SftVo (392 mg) £#fc 0 
*H NMR (400 MHz, CDCl^ 5 : ppm 8. 50-8. 49 (ra, 2H), 7.31-7.30 (m, 2H), 
4.11 (t, J=6.1Hz, 2H), 3.93 (s, 1H), 3.36-3.33 (m, 2H), 2.95-2.90 (ra, 
2H), 2.62-2.57 (ra, 2H), 2.19-2.16 (m, 2H), 2.03-2.00 (m, 2H). 





ify-NH 
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mmmi 6 6 

^M2-[l-(2-^ p P7x^) */9 u-f^M-Q, 7-S?fc Kp fc°7 /p [1, 5-a] 




5 ***h*t, mmxmm*})'?* (7.11 6 ) xzvstm&yt* (3.41 

g) $:2-[l-(2-^ o p 7x^/1/) n ^;V]-4, 5, 6, 7-f YWyV* 
[l,5-a]fc a !J %W (2.96 g) (D&tf-AsfcAs&TX K (40 ml) WS\^^ ft 
V^^p^S^^ (3.44 g) Sr?STbfc« KBafES: 120^^*18. LT 6 m 
?$MWLtz.. EJ£»T«* * (150 ml) »I6^^ (150 ml) fcttt 

io mut. w^ssriiTk^^by cm**u wewbua:. as*: 

ttSU (2.07 g) fc#fc« 

l H NMR (400 MHz, CDC1 3 ) 5 : ppm 7. 38-7. 36 (m, 1H), 7.25-7.22 (m, 2H), 
7.12-7.10 Ob, 1H), 5.03 (s, 1H), 4.16-4.11 (ra, 2H), 4.06 (t, J=6. 2Hz, 
15 2H), 3.78 (s, 2H), 3.28 (t, J=5. 6Hz, 2H), 2.84-2.79 (m, 2H), 2.70-2.64 
(m, 2H), 2.22-2.16 (m, 3H), 1.81-1.79 (m, 1H), 1.20 (t, J=7. 1Hz, 3H). 

2- [2- [1- (2-^ nn7x ->V) P r/fyU] -6, 7-i> fc K p tT 7 N / P [1, 5-a] U 
5: ^^-4(5^-^/^]^^ / — >U 



20 




^/^[2-[l-(2-^ np7s=;l/)^a^]"6, 7-S*fc Kp ^7/p[1, 5- 
altry S^^HUSHW/t'] Tirr— b (380 mg) <O^J—JV (10 ml) SSS^ 
**ft*93(M-b3*A (192 mg) ^P^T^lSSr6O < C^#MLr6 0*r P 3fg 
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WLtc 0 rjs»t«* am^?&*puT«BE»»u * (so mi) mm 
(loo mi) ic-cttwufco ^mmzmymmThv !>AT*Rim 

100/l-»50/l) fggU glftfe (202 Dg) Sr#fc 0 
l HNMR (400 MHz, CDC1 3 ) 5 : ppra 7. 39-7. 37 (ra, 1H), 7.25-7.23 (ra, 2H), 
7.13-7.11 On, 1H), 5.15 (s, 1H), 4.05 (t, J=6. 2Hz, 2H), 3.73 (dd, J=5. 4, 
10.8Hz, 2H), 3.22-3.16 (m, 4H), 2.86-2.81 (m, 2H), 2.69-2.66 (ra, 2H), 
2.23-2.14 (m, 3H), 1.86-1.80 (m, 2H). 

N-{2-[2-[l-(2-^ nn7x^;U)^P^f;l/]-6, 7-v>fc k°y N /a [1,5-a] fc° 
U ^ v?>-4(5HW/kl^^vM-N, N-i^^vKF ^ y 




2-[2-[l-(2-^ n cz^s^/l') p :/^7k|-6, 7-v> 1 Knt°7/P [1, 5-a] tT 
y ^^^-4(5H)-f^]^^y-/U (400 mg) <D\?V Vis (10 ml) JffiRlCitft;;* 
fifXArt^A' (345 mg) ^IMTLt 3 ttMflB* Lfc. KJftj*T«, £j£ 
ffiKSrttEEWBU (10 ml) *M£®&WmtZ>&ft% 2MmvmL 

tt 0 mamt-rhi) $&&m&*iMzLXs (100 mi) fc-camuc* 

S^^aM'ATS K (20 ml) JWKt^x^T S V (1.25 ml) N ftR* !J * 
A (1.66 g) . 3#<fc#y*A (0.80 g) Sr-€:tb-eti3P^.TaSMffi«rioot;^ 
MUl 5«FB*»bfc 0 KJE»TK, * (100 ml) SrJPiT. 
(100 ml) ICTttfflLfco *«M***«Bfc^h9!>A^^U «ML «JE 

100/1-^20/1) "CffiSJU SM* (311 mg> Sr#fc 0 
l HNMR (400 MHz, CDC1 3 ) 5 : ppm 7. 39-7. 36 (m, 1H), 7.25-7.21 (ra, 2H), 
7.12-7.09 (m, 1H), 5.10 (s, 1H), 4.02 (t, J=6. 2Hz, 2H), 3.17-3.11 (ra, 
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4H), 2.86-2.82 (m, 2H), 2.69-2.66 (ro, 2H), 2.58-2.48 (m, 6H), 2.30-2.20 
(m, 1H), 2.13-2.10 (m, 2H), 1.82-1.79 (m, 1H), 0.98 (t, J=7. 1Hz, 6H). 
»16 9 

3-^ p n-2-[l-(3-^ n u-l-^fry* V V-4r<< )Vy*~M PT^/Kl \fy 
5 ^[1,5-3]^ 



2- [ 1- (4-^t /^y*}) >-4— f ;vy stl =.;]/) *y$xi^)V\ fc* y^u [1, 5-a] b°]J 
(4.4 g) O^^f^/^T^ K (50 ml) W$\^ ^MKT. N-^nn 
K (3.55 g) ^SU^^m^bfc. K&J&mWi £ £#\ 

^=1/3) "C»»U BKW (2-76 g) £#fc 0 

L H NMR (400 MHz, CDC1 3 ) 5 : ppm 8.60 (dd, J= 1.7, 7.0 Hz, 1H), 8.46 (dd, 
J= 1.7, 4.0Hz, 1H), 7.41 (d, J=2. 2Hz, 1H), 7.30 (dd, J=2. 0, 8. 3Hz, 1H), 
15 6.96 (d, J=8.3Hz, 1H), 6.80 (dd, J=4. 0, 7.0Hz, 1H), 3.83 (t, J=4. 6Hz, 

4H), 3.12-3.05 (ra, 2H), 3.01 (t, J=4. 6Hz, 4H), 2.78-2.71 (ra, 2H), 2.03- 
1.99 (m, 2H). 

mmmi tmm<DjjW;x*mmn 70,17 i*utn 7 3^b^»^^t 
20 mn&m 170 

3-^ p n-2-[l-(3-^ n u-^jvy^ ]) i/-4r4 fry zc~M u-f^frY 

4, 5, 6, 7-fh7tKP \fy [1, 5-a] ^ 
/\ CI 
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*H NMR (400 MHz, CDC1 3 ) 8 : ppm 7. 39 (d, J=2. 2Hz, 1H), 7.29 (dd, J=2.2, 
8.3Hz, 1H), 6.96 (d, J=8.3Hz, 1H), 4.07-4.03 (m, 2H), 3.84-3.82 (m, 5H), 
3.31-3.28 (ra, 2H), 3.12 (t, J=4.9Hz, 4H), 2.89-2.86 (m, 2H), 2.60-2.56 
(m, 2H), 2.15-1.63 (m, 4H). 
5 MM®} 17 1 

N- {4- [1- -4, 5, 6, 7-x h 7 t: K n b° 7 y n [1, 5-a] fc° JJ ^ v^-2-yl) > 



*H NMR (400 MHz, CDCl a ) 5 : ppm 7. 31-7. 28 (m, 2H), 6.71-6.67 (m, 2H), 
10 4.05 (t, J=6. 1Hz, 2H), 3.86-3.82 (bs, 1H), 3.31-3.27 (m, 2H), 2.90-2.84 
(m, 8H), 2.60-2.57 (m, 2H), 2.15-2.12 (m, 2H), 1.98-1.94 (m, 2H). 

MM&l 17 2 

15 N- {4- [l-(3-^ DDh^/o [1, 5-a] fc° V * V>ls-2-j A) n ^/U] 7 
/\ CI 



*H NMR (400 MHz, CDCg 5 : ppm 8. 58 (dd, J=1.6, 4.0Hz, 1H), 8.44 (dd, J= 
4.0, 7.0Hz, 1H), 7.35-7.31 (ra, 2H), 6.75 (dd, J=4.0, 7.0Hz, 1H), 6.70- 
20 6.67 (m, 2H), 3.10-3.03 (m, 2H), 2.90 (s, 6H), 2.81-2.75 (in, 2H), 2.05- 
1.97 (ra, 2H). 

mmm 173 

N-(l-{4-[l-(3-^ p n-4, 5, 6, 7-x h V fc Kn \fy-/u [l, 5-a] If J ^ 





Me 
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Me. 




(TV-NH 



J H NMR (400 MHz, CDC1 3 ) 5 : ppra 7. 31 (d, J=6.7Hz, 2H), 6.55 (d, J=6.7Hz, 
2H), 5.62-5.60 (m, 1H), 4.60-4.59 (ra, 1H), 4.06 (t, J=6. 1Hz, 2H), 3.82 
5 (s, 1H), 3.51-3.42 (ra, 2H), 3.31-3.28 (m, 3H), 3.21-3.18 (ra, 1H), 2.92- 

2.83 (ra, 2H), 2.63-2.54 (ra, 2H), 2.31-2.10 (m, 3H), 2.01-1.89 (m, 6H). 

mmm 1 7 4 

N-(l-{4-[l-(3-^ n n t'^n [1,5-a] try $ *Jl/-2-<{ y 



*H NMR (400 MHz, CDC1 3 ) 5 : ppm 8. 58 (dd, J=l. 7, 7.0Hz, 1H), 8.44 (dd, J= 
1.7, 4.0Hz, 1H), 7.34 (d, J=8.6Hz, 2H), 6.75 (dd, J=4.0, 7.0Hz, 1H), 



(m, 6H), 2.78-2.75 (m, 2H), 2.30-2.19 (m, 1H), 2.04-1.94 (ra, 6H). 

15 mmm 1 7 5 

xif-Ar 6-{3-^ n P-2-[l-(4-^/V7^- y y-4r-{ &7 f£ n:/^] 

v^n [i, 5-a] tf y ^ *J y-e-^M ~n^>- h 



10 




6.53 (d, J=8.6Hz, 2H), 5.76-5.72 (bs, 1H), 4.62-4.55 (ra, 1H), 3.51-3.04 



O. 
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X HNMR (400 MHz, CDClJ 8 : ppra 9. 39 (d, J=2. 1Hz, 1H), 9.29-9.28 (m, 1H), 
9.12 (d, J=2.1Hz, 1H), 8.42 (dd, J=2. 1, 8. 3Hz, 1H), 7.80 (dd, J=0.6, 
8.3Hz, 1H), 7.38 (d, J=8. 7Hz, 2H), 6.85 (d, J=8. 7Hz, 2H), 4.44 (t, 
J=7.1Hz, 2H), 3.84-3.48 (m, 4H), 3.14-3.07 (ra, 6H), 2.82-2.75 (m, 2H), 
2.06-2.00 (m, 2H), 1.44 (t, J=7. 1Hz, 3H). 
mfaffl 1 7 6 

3-^ u n-2-(l-{4-[2-(^ h^rv-^ T/U)^/uy * ]) y-Arj ;V] y ^;V) *y? n 
-ff-M f7^D[l, 5-a] fcf V * i?y 



2- [ 1- (4-^ n ^ y ~>V) >y?T2 rf^)V\ -Z-t ppt'7^P[l, 5-a] %*?y 
(368 mg) % 2-(^ Y^y^^M^J^y^r^^^M. (200 mg) . -f h V £A t 
->^b*S/K (268 mg) N hV* (^yi?y?y7thy) - (^dd$;H) 
■^'7^ (41 mg) > 2- {*J-%-rf?-Mb*7 4 J) Vy*=./U (28 mg) <D 
}>;v^y (6 ml) ^^100 £ C^T10B$^^L7c o £3S»«&fti^ IHfe^ 

-fe^f «EftffiLStttt<D&£« (402 mg) £r#fc„ 

X H NMR (400 MHz, CDC1 3 ) 5 : ppm 8.59-8.57 On, 1H), 8.45-8.44 (m, 1H), 
7.36-7.34 (ra, 2H), 6.87-6.76 (m, 3H), 3.85-3.73 (m, 2H), 3.49-3.44 (m, 
3H), 3.38-3.36 (m, 5H), 3.17-3.02 (m, 2H), 2.86-2.35 (m, 4H), 2.04-1.62 
(m, 2H). 
Hffi#iJ 17 7 

3-^np-2-(i-{4-[2-(7 i h^>^^)^/uy^-})y-4r^;u]y^^M^u 
^fv^) -4, 5,6,7-7^71: Kntr^^c[i,5-a3tf» $i?>> 



Br* 




MeO' 
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(114 mg) <T>X-9/—)V (10 ml) 90tJClT6l»IH»««ifcUfc. £OSJ§ 

(¥V R^^/^f-^4/1) "e»»U BW* (220 mg) &#fc e 

J H NMR (400 MHz, CDC1 3 ) 6 : ppm 7.32 (d, J=8.7Hz, 2H), 6.85 (d, J=8.7Hz, 
2H), 4.06-4.03 (ra, 3H), 3.87-3.77 (m, 3H), 3.49-3.44 (ra, 3H), 3.40 (s, 
3H), 3.28-3.26 (m, 2H), 2.89-2.82 (m, 3H), 2.61-2.56 (m, 3H), 2. 13-1. 93 
On, 4H). 

mmm its 

3-^ p P-2-[l-(4-^7v?>W/V7x^) v-^P^^] fcT^/n [1, 5-a] 

try 




2-[l- (1-7 u^y^su) xx ^/U]-3-^ PDlf7/P [1, 5-a] tf V ^ 
(3. 0 g) . t - r/^yU 1 - ^7'^^^^^ h (1- 85 g) , -T b V V 
At-^h^K (1.11 g) , h!J* (^^Ur^F^J - (^p^ 
A) -^7^^ (256 mg) „ 2- (y-t-^f^7>f /) (123 
20 mg) ©M'^i' (41 ml) ^^100 c C^T20^P4^L7 % c o SS»««r?&*P. B 

|:^nn^y (20 ml) «rfl!jfc*»U Otlc»«H(, hJ7^nB» (5 
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SL BEWBU SM« (2.50 g) £#fc, 

l HNMR (400 MHz, CDC1 3 ) 5 : ppra 8. 57 (dd, J=l. 6, 7.0Hz, 1H), 8.43 (dd, J= 
5 1.6, 4.0Hz, 1H), 7.41-7.38 (m, 2H), 6.98-6.88 (m, 2H), 6.69 (dd, J=4.0, 

7.0Hz, 1H), 3.74-3.72 (m, 2H), 3.59-3.57 (m, 2H), 3.17-3.09 (ra, 4H), 
2.90-2.86 (m, 2H), 2.58-2.52 (m, 2H), 2.10-2.00 (m, 2H). 

msmi 79 

3-^ p o -2- ( 1- {4- [4- (^e/^^ * V V-trj A'T't^A') tf-<9 ^-WAO^* 
10 ^/Wi/^n^/^h'y^ntl^-ajfc'y * 



3-^ ta n-2-[l-(4-t°^<^^V-W;vy ^^/u) i/^ a^/U] fcT? N / a [1, 5- 
aJfc'Uv^y (150mg) , h U ^)V7 % V (136 /* 1) ^nn^y (5 
ml) ot^onrtWoyK (39/i 1) *rJn*.nftfcTH»BBl«; 

15 WLtz 0 KBt^y^A (141mg) , (80 Ml) S^DX-fc^x 

n^b^y^^- (v-D^^: ^nn^/^/^^y-^=l0/l> T?»«U 
(100 mg) «r#fc 0 

20 l H NMR (400 MHz, CDC1 3 ) 6 :ppm8.59 (dd, J=l. 0, 7.0Hz, 1HK 8.45 (dd, J= 
1.7, 4.0Hz, 1H), 7.37 (d, J=8. 6Hz, 2H), 6.88 (d, J=8.6Hz, 2H), 6.78 (dd, 
=4.0, 7.0Hz, 1H), 3.78-3.68 (ra, 8H), 3.20 (s, 2H), 3.16-3.05 (m, 6H), 
2.81-2.71 (ra, 2H), 2.52-2.50 (m, 4H), 2.09-1.96 (ra, 2H). 

mmm 1 8 o 

25 3-^ d n-2-(l-{4-[4-(^e/U7^ ]) >-4r^/UT±^M fcV<7 ^V-W^]7* 



HN^ 
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n;H>/^a^^)-4,5,6,7-x h 7 t K* [1, 5-a] tf 3 ^ ^ 

/\ CI 



o 

l H NMR (400 MHz, CDC1 3 ) 5 : ppm 7.40 (d, J=8.6Hz, 2H), 6.90 (d, J=8.6Hz, 

2H), 4.07-4.02 (m, 2H), 3.79-3.66 (m, 9H), 3.32-3.20 (ra, 4H), 3.14-3.02 
(m, 6H), 2.83-2.50 (m, 6H), 2.12-1.96 (ra, 4H). 

mm 1 8 1 

* ^UN-{4-[l-(3-^ p n-4, 5, 6, 7-fh7bKP tf ? Vxx [1, 5-a] tf »} ^ v»-2- 




4-[l-(3-^ n p-4, 5, 6, 7-rh7t K* tf y -Ju [1, 5-a] t? U * i^^-2-f /V) 
^n^/V]^^];^ (1.0 g) % 7x2*tm*7A' (376 nl) s &m*v9* 
(1.83 g) O^^f/^AT^ K (30 ml) »SKS\ 25°C^X8^Jt#Ufc l , 

yXF/V: S*-M=10/D -CfflKU BW» (880 rag) «r# 

X H NMR (400 MHz, CDC1 3 ) 5 : ppm 7.25-7.22 (ra, 2H), 6.59-6.53 (m, 2H), 
4.05 (t, J=6. 1Hz, 2H), 3.85 (s, 2H), 3.85-3.82 (bs, 1H), 3.76 (s, 3H), 
3.29 (t, J=5.5Hz, 2H), 2.88-2.83 (ra, 2H), 2.59-2.53 (m, 2H), 2.18-2.11 
(ra, 2H), 2.03-1.88 (m, 2H). 
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3-{4-[1-(3-^pp-4,5,6,7-^ hyfc Kn \f ^/n[l,5^] fc'P ^v^-2-^/W) 




4- [1- (3-^ p p -4, 5, 6, 7-x h y t K P fc> 7 V p tl, 5-a] fc° U ^ f /U) V 

^n^;v]7=!)y (l.O g) , M/^vKT^V (294/il) ^nn^^y 

(6 ml) &mZs OtlCt^ □ d«2-^ n nxf ;i,xxf/y (82^1) £r*IX.. 
BllftKTL5l*IH8»Lfc..-tifc % (6 ml) $rAnx25 e C^T0. 5^ 

JSE#Lfc»fc N ^MJ*.** b*$/K (228rag) SrJDxi, 12«ffiH^Lfc e fift 
4ll^tBaW«*:ft^ B»ai^JcTttfflLfc D «OT***«HH-fy& 

4?As:?Ti**A'2*/**S^-A'=lO/D TfSU (145 mg) Sr#fc 

J H NMR (400 MHz, CDC13) 5 : ppra 7.45-7.40 (ra, 4H), 4.46-4.42 (m, 2H), 
4.08-4.00 (m, 4H), 3.86 (s, 1H), 3.32-3.29 (m, 2H), 2.92-2.87 (m, 2H), 
2.62-2.57 (m, 2H), 2.16-2.13 (m, 2H), 2.07-1.91 (ra, 2H). 

##«1 

3-{5-T ^ y-3-[l-(4-^ P P P^/kHH-t'^ 

w/M^p^y^-^*5J:t^ 

3-({3-[l-(4-^ P P 7^~)V)*yf P^^]-1H- 1° 7^-^-5-^ )V\ 




3-[l-(4-^ n D7x^)^>^ d^]-ih-^7/-;H-T ^ y (3.29 g) 

kT9VA&=&A' (n.36g) <D?k (io mi) /try (40 mi) ^Sfc&ioot: 
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start* u 3B#pfl«#bfc 0 Rfc®m2s*czx*%imu u 

^=2/1) T?«f«U H5-rU-3-[l-(Hnn7^)^P 
^/H-IH-W^/WW/H^'V^F (2.93 g> Mttlfct^ 3- 
( {3- [1- (4-^ ta n 7 * ~M is? P r/^HH- tf 9 /-A^-fr-f /H 7 ^ / ) 7* 
/V^— h (320 rag) ttft^frMtLo 

zc^-jU 3- {5-7 ^ / -3-[l- (4-* n a 7 *st n zf^;V\-m- /-/W 

l H NMR (400 MHz, CDC1 3 ) 5 : ppm 7. 24-7. 20 (m, 4H), 5.11 (s, 1H), 4.16 (t, 
J=5.8Hz, 2H), 4.11 (q, J=7. 2Hz, 2H), 3.95 (s, 2H), 2.85 (t, J=5. 8Hz, 2H), 
2.80-2.65 (m, 2H), 2.60-2.43 (m, 2H), 2.11-2.00 (in, 1H), 1.93-1.75 (m, 
1H), 1.22 (t, J=7.2Hz, 3H). 

X H NMR (400 MHz, CDC1 3 ) 6 : ppm 7. 28-7. 23 (m, 2H), 7.21-7.18 (m, 2H), 
5.37 (s, 1H), 4.27 (t, J=7. 1Hz, 2H), 4.11 (q, J=7. 2Hz, 2H), 2.87 (t, 
J=7.1Hz, 2H), 2.79-2.70 (in, 2H), 2.61-2.52 (m, 2H), 2.17-2.00 (m, 1H), 
1.95-1.85 (ra, 1H), 1.25 (t, J=7. 2Hz, 3H). 

###J2 

3- {5-T ^ y -3- [3- Hy^^rV) -1- (4-* PP7x ~A<) a ^ 
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CI 




OEt 



l H NMR (400MHz, CDClJ 5 : ppm 7. 33-7. 24 (m, 9H), 5. 12 (s, 0. 18H), 4.97 (s, 
0.82H), 4.43(s, 0.36H), 4.4l(s, 1.64H), 4.25-4.18(m, 0.18H), 4.16-4.07(m, 
4H), 4. 05-3. 93 (m, 0.82H), 3.94(s, 2H), 3. 10-3. 03 (m, 0.36H), 2.95-2.87 (m, 
1.64H), 2. 86-2. 70 (ra, 3.64H), 2. 48-2. 40 (ra, 0.36H), 1.25-0. 92 (ra, 3H). 



3-{5-T^/-3-[l-(2-fc: o y i?~Mf# n^/Vj-lH-tfy 



l H NMR (400MHz, CDC1 3 ) 8 : ppm 8. 57-8. 55 (m, 1H), 7.55-7.53 (m, 1H), 
7.19-7.17 (ra, 1H), 7.07-7.05 (ra, 1H), 5.23 (s, 1H), 4.18 (t, J=5. 7Hz, 
2H), 4.10 (q, J=7.2Hz, 2H), 4.01-3.94 (bs, 2H), 2.86 (t, J=5. 7Hz, 2H), 
2. 79-2.73 (ra, 4H), 2.11-2.04 (m, 1H), 1.96-1.85 (ra, 1H), 1.24 (t, 
J=7.2Hz, 3H). 

/US-JM T^J-fv y</^— ^ 
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OEt 



l HNMR (400MHz, CDC1 3 ) 5 : ppra 8.46 (s, 1H), 6.77-6.73 (m, 3H), 5.92 (s, 
2H), 5.37 (s, 1H), 4.29 (t, J=7. 1Hz, 2H), 4., 15-4. 11 (ra, 2H), 2.88 (t, J 
=7.1Hz, 2H), 2.78-2.68 (m, 2H), 2.62-2.47 (ra, 2H), 2.11-1.97 (ra, 1H), 
1.97- 1.80 (m, 1H), 1.26-1.21 (m, 3H). 

:x^vU 3- {5-T 5: J -3- [1- (2-^ nn7x */# n -1H- t°y 



X H NMR (400MHz, CDC1 3 ) 5 : ppra 7. 36-7. 10 (m, 4H), 5.21 (s, 1H), 4.17 (t, 
J=5.8Hz, 2H), 4.12 (q, J=7. 1Hz, 2H), 3.88 (s, 2H), 2.84 (t, J=5. 8Hz, 2H), 
2.83-2.55 (m, 4H), 2.31-2.13 (ra, 1H), 1.88-1.73 (ra, 1H), 1.23 (t, 
J=7.1Hz, 3H). 

{5-T ^ / -3-[l-(2-^ nn7x ~M i/$ n z/fvl/RH- fc'y /l/-l- 
^/MT1r•r-^ 



5 0 CT. imWrf-YW^ (tttt60%, 272 rag) B-[l-(HDn7x^l/)i/ 




O 




1\V-NH 2 
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^n^/V]-lH-t°y^/— /W5-T5:^ (1.3 g) <Di?/ f/V/^/l/AT ^ K (30 
ml) WmzMtts 30ftmm.WLtc o 5°CT. :«^^Wnn7t 

T-v (771 fig) zMiis 2^mmwi,tz 0 ^jt^m^mn-m^ ooomi) 

flllx., m&^fr (150 ml) KTffiffiLfc, ^T^g^^^^^^^x^ 

^nn^A/^^/-^=40/D -CWStU Btt* (800 mg) £#7c 0 
L H NMR (400MHz, CDClj) 5 : ppm 7.37-7.35 (m, 1H), 7.27-7.20 (m, 2H), 
7.13-7.11 (m, 1H), 5.38 (s, 1H), 4.75 (s, 2H), 4.21 (q, J=7. 2Hz, 2H), 
3.49 (bs, 2H), 2.83-2.76 (m, 2H), 2.70-2.59 (m, 2H), 2.28-2.13 (m, 1H), 
1.85-1.75 (m, 1H), 1.27 (t, J=7. 2Hz, 3H). 

3-[l- (4-^ n n7x^) */# u y^yU]-lH-t°y ^—jU-S-T * V 




3-[l-(4-^ PD7x-;V)^ n^/Vl-S-^yyp/N'V-n h JJ/v (4. 20 
g) it K9^1*ft* (1.74 ml) <T>=-#J*->V (80 ml) SJKSrSOTCTs 4H* 

WWtfc. R/Sii'&feSr25 < Clc?frip^ N t&fp^fck (500 ml) mm^ 
^/u (200 mi) ^rttfflbfco W8W*«7kfiE»^^*^^^Ttti(lu 6®^, 
SHEflttBLfco £ftfcJ;-o-CBWfc (4. 78 g) £r#fc 0 
l H NMR (400MHz, CDClj) 5 : ppm 7.31-7.28 (m, 2H), 7.19-7.16 (in, 2H), 
5.61 (s, 1H), 2.86-2.75 (ra, 2H), 2.50-2.43 (m, 2H), 2.03-1.89 (m, 2H). 

##«n 7 h mm<D%mx\ 8-25 oft-g**^ 

##«8 

3-[l- (4-^ nn7 i^/v) i/? n fcVi^-iH- tT9 V—J^S-T % s 




*H NMR (400MHz, CDCy 5 ; ppm 7. 29-7. 20 (ra, 4H), 5.31 (s, 1H), 1.30-1.23 
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15 



20 



221 



On, 4H). 

mm 9 




5 l H NMR (400MHz, CDCI3) 5 : ppm 7. 38-7. 04 (m, 5H), 5.27 (s, 1H), 1.74-1.22 
(m, 4H). 

3- (1-7 ^ -jVi/? p t/fvl^-lH-fcTy V—JV-S-T ^ ^ 




l H NMR (400MHz, CDCI3) 5 : ppm 7.33-7.18 (m, 5H), 5.62 (s, 1H), 2.70- 
2.65 (m, 2H), 2.61-2.56 (m, 2H), 2.18-2.15 (ra, 1H), 1.94-1.91 (ra, 1H). 

mmi 0 

3-[l-(4-^;V^P 7 zjl=^;U) o^/U]-lH-^7 % V 




l H NMR (400MHz, CDC1 3 ) 5 : ppm 7. 22-6. 97 (m, 4H), 5.61 (s, 1H), 2.81-2.57 
(ra, 4H), 2. 20-1. 94 (m, 2H). 
#%M 1 1 

3-[l-(4-7< h **/7^~;V) i/fv^/Ul-W-t 0 ? V—)V-5-T % V 



MeO' 



l H NMR (400MHz, CDC1 3 ) 6 : ppm 7. 16 (d, J=6.7Hz, 2H), 6.85 (d, J=6. 7Hz, 
2H), 5.65 (s, 1H), 3.80 (s, 3H), 2.80-2.76 (ra, 2H), 2.68-2.65 (m, 2H), 
2.21-1.79 (ra, 2H). 
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#Mf0U 2 

3-[l-(3-t° V i?~/U) is? o -?J-M-VA-\?y y-^-5-7 $ V 




N 



l HNMR (400MHz, CDCI3) S :ppm8.53 (s, 1H), 8.41 (d, J=4. 8Hz, 1H), 7.52 
(d, J=7.3Hz, 1H), 7.21 (dd, J=7.2, 4. 8Hz, 1H), 5.55 (s, 1H), 2.66 (t, 
J=6.9Hz, 4H), 2.22-2.14 (m, 1H), 2.04-1.92 (m, 1H). 

mmm 1 3 

3- [1- (3-7 P^7x n/V) n ^^]-lH -t 0 yy-/W5-T 5: V 



: H NMR (400MHz, CDC1 3 ) 5 : ppm 7. 43 (s, 1H), 7.38-7.00 (m, 3H), 5.58 (s, 
1H), 2.81-2.79 (m, 2H), 2.66-2.57 (m, 2H), 2.17-1.85 (m, 2H). 

1 4 

3-[l-(3-7« Y^sy^-iV)*/? u-?^-;vY\Yr¥yV—^-5-T % V 



l H NMR (400MHz, CDC1 3 ) 6 : ppm 7. 24-7. 22 (m, 1H), 6.91-6.72 (m, 3H), 5.68 
(s, 1H), 3.80 (s, 3H), 2.80-2.48 (m, 4H), 2.21-1.98 (ra, 2H). 

3-[i-(i, 3-^^Si?**y-/i^5-JM^* ti-f^M-m-^y^-zu-s-r^y 




Br 
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O 



u6 




(\7-NH2 



l H NMR (400MHz, CDC1 3 ) 5 : ppm 6. 72 (s, 1H), 6.68-6.65 (ra, 2H), 5.98 (s, 

2H), 5.56 (s, 1H), 2.72-2.47 (m, 4H), 2.24-1.99 (m, 2H). 

#*m 6 

MeO /\ 



J H NMR (400MHz, CDC1 3 ) 8 : ppm 7. 19-7. 17 (m, 1H), 7.12-7.10 (m, 1H), 
6.94- 6.90 (ra, 1H), 6.87-6.85 (m, 1H), 5.65 (s, 1H), 3.82 (s, 3H), 2.90- 
2.87 (m, 2H), 2.66-2.60 (ra, 2H), 2.18-2.15 (m, 1H), 1.86-1.82 (m, 1H). 
###J 1 7 

3 _ [ X _ ( 4 _^ p ^ y ^ - /U) P T^VVl-lH-f 7 /V-5-T ^ ^ 



HI NMR (400MHz, CDCI3) 5 : ppm 7. 43 (d, J=6. 7Hz, 2H), 7.12 (d, J=6. 7Hz, 

2H), 5.57 (s, 1H), 2.66-2.56 (ra, 4H), 2.18-2.04 (m, 1H), 1.94-1.85 (ra, 
1H). 

##M1 8 



l H NMR (400MHz, CDC1 3 ) 5 : ppm 8. 49-8. 48 (m, 1H), 7.59-7.55 (m, 1H), 
7.17-7.14 (m, 1H), 7.10-7.08 (ra, 1H), 5.63 (s, 1H), 2.80-2.75 (ra, 2H), 
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2.64-2.58 (m, 2H), 2.14-2.04 (m, 1H), 1.91-1.88 (m, 1H). 
1 9 




[TV-NH 2 



*H NMR (400MHz, CDCI3) 5 : ppm 8. 57~8. 55 (ra, 2H), 7.19-7.17 (m, 2H), 5.60 
(s, 1H), 2.69-2.63 (tn, 4H), 2.14-1.88 (ra, 2H). 
2 0 

3- [1- (4-^ p n -2-^ h * */7 ^ n >^^]-lH- b B 7 )/-;H-7 ^ V 



l H NMR (400MHz, CDCI3) 5 : ppm 7.16 (d, J=8. 1Hz, 1H), 6.89 (dd, J=l. 9, 
8.1Hz, 1H), 6.64 (d, J=1.9Hz, 1H), 5.23 (s, 1H), 3.78 (s, 3H), 2.74-2.65 
(m, 2H), 2.43-2.37 (ra, 2H), 2. 15-2. 08 ra, 1H), 1.80-1.71 (m, 1H). 
##«2 1 

3-[l-(6-^ ^vU-3-t"]; Steyk) n r/^VKl-lH-t 9 ? }/— >-5-T ^ ^ 



l HNMR (400MHz, CDCl^ 5 : ppm 8. 39 (d, J=2. 3Hz, 1H), 7.38 (dd, J=2. 3, 
8.0Hz, 1H), 7.03 (d, J=8.0Hz, 1H), 5.53 (s, 1H), 2.63-2.55 (m, 4H>, 2.45 
(s, 3H), 2.16-2.03 (m, 1H), 1.92-1.88 (m, 1H). 
##002 2 

3- {l-[4-(^ ^frX/Uy 7 =L)V) y^—su] u -ih- fcf^;A-/W5-7 ^ 
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MeS' 




ttV-NH 2 



l H NMR (400MHz, CDCI3) 8 : ppm 7. 21-7. 13 (m, 4H), 5.55 (s, 1H), 2.63-2.53 
(m, 4H), 2.45 (s, 3H), 2.40-2.03 (m, 1H), 1.98-1.87 (m, 1H). 

mm 2 3 

3-[l-(4-^ p n y^~)V)-Z-t *T)V*st u7^ju]-m-\?y >A-/W5-T 5 V 



*HNMR (400MHz, CDCI3) 8 : ppra 7. 34-7. 26 (m, 4H), 5.61 (s, 0.2©, 5.47 (s, 
0.8H), 2.28-2.17 (m, 5H), 1.12-1.04 (m, 3H). 



l H NMR (400MHz, CDClj 8 : ppm 7. 36-7. 12 (m, 9H), 5.55 (s, 0.2H), 5.10 (s, 
0.8H), 4.49 (s, 1.6H), 4.44 (s, 0.4H), 4.33-4.24 (m, 0.2H), 4.09-4.02 (m, 
0.8H), 3.05 -2.92 (m, 2H), 2.70-2.63 (m, 1.6H), 2.62-2.53 (ra, 0.4H). 
#%0i]2 5 

3-[l-(4-* P P ^^n/U)-3-^ h *^>i/? P ^;l/]-lH-t°7 * V 



Me 
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OMe 



CI 




[fy— NH 2 



*H NMR (400MHz, CDC1 3 ) 8 : ppra 7. 37-7. 33 (ra, 1.86H), 7.31-7.28 (ra, 0. 14H), 
7.27-7.20 (m, 1.86H), 7.13-7.11 (m, 0. 14H), 5.57 (s, 0.12H), 5.03 (s, 
0.88H), 3.97-3.88 (m, 1H), 3.32 (s, 2.64H), 3.29-3.25 (m, 0.24H), 3.25 
(s, 0.36H), 3.02-2.93 (m, 1.76H), 2.63-2.58 (ra, 1.76H), 2.55-2.48 (m, 
0. 24H). 
##M 2 6 

3-[l-(4-^ P p7j -JV) */# n^0^yU]-lH-t: 0 y /W5-T ^ V 




:n?vW-(4-^ P P7x^) n^V^ ^/t^ri/ V— j> (27. 76 g) 

-<^/v]-3-^-^y7 ,> n^^hy^b, <MTfll7iiBl*3fc*»K:T^ &M<d 

ftS*» (3. 66 g)mtc 0 

*H NMR (400MHz, CDC1 3 ) 5 : ppra 7. 28-7. 12 (m, 4H), 5.52 (s, 1H), 2.32-2.20 
(ra, 2H), 2.18-2.05 (m, 2H), 1.85-1.68 (ra, 4H). 
##002 7 

3- [1- (2--/ n ^ 7 * ~/^) n r^vV] -1H- h° y y-^-5-T ^ ^ 




2-yu^y^7W K (50.0 g) frhs 3 O^I^«*^ft^T, 

l»e-^p*7 3i=/v) i/9 p^ h y /uSr£j£U 1-(2-^p^-7cc 
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3-[h(2-7'o^7x^/V) o :/fvU]-3-;*-* y :/* f y /I'Sr^J* 

u 3-[i-(2-^D^^^^/W^D^/ix]-3-^y7 , 'n^>'^by 

5 /V^ 5>. #*0J 2 8 i: [f^ft^KT. ^lOftift (23. 75 g) £#fc Q 

4iNMR (400MHz, CDCIs) 5 : ppm 7. 51-7. 49 (m, 1H), 7.33-7.30 (m, 2H), 
7.13-7.06 (ro, 1H), 5.66 (s, 1H), 2.87-2.68 (m, 4H), 2.32-2.18 (ra, 1H), 
1.95-1.82 (m, 1H). 
#%#J2 8 



3_[ 1 _( 2 -^ dp7x^/V)^ o^/U]-3-^y^D/^^= MJ/l- (24.4 
g ) «bt Y7*J>l/\imm (10.1 ml) (10 ml) *3 £X*=.$ J— IV (200 

mi) mmz9Q°cT, iomffifti>ito frfcM&m*2s°c\c%m^ mn±m^ 

15 (600 ml) fc#U a**^ (400 ml) fcTttffiLfc, ^T«WSr**«R^^ 

(VP*^: ^aW/^y- /Wr=50/1->10/1) "C?»i!U PW* 
(18.3 g) fcfcJtfeM *k LT»fc 0 
X H NMR (400MHz, CDC1 3 ) 5 : ppm 7. 31-7. 25 (m, 3H), 7.19-7.17 (m, 1H), 
20 5.66 (s, 1H), 2.77-2.66 (ra, 4H), 2.31-2.18 (m, 1H), 1.94-1.83 (m, 1H). 

2 8 £ mUOJfW:X\ ##« 2 9-42 Oft^Mtr^A bfc. 
#%M2 9 

3-[l-(2-^ h 3r>"-3-tf P i^^/V) 5^ n ^/l^-lH-tf 7 9*-JbSrT ^ V 
MeO /\ 



25 X H NMR (400MHz, CDCI3) 5 : ppm 8. 03 (dd, J=l. 7, 5.0Hz, 1H), 7.39 (dd, 
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J=l. 7," 7. 3Hz, 1H), 6.87 (dd, J=5.0, 7. 3Hz, 1H), 5.62 (s, 1H), 3.96 (s, 
3H), 2.63- 2.56 (m, 4H), 2.20-2.13 (m, 1H), 1.89-1.80 (tn, 1H). 
#%#J3 0 

3-[l-(6-3V V is? n y^/U]-lH- t°y y-/W5-T ^ V 



l H NMR (400MHz, CDCI3) 5 : ppm 8. 85 (dd, J=1.4, 4.1Hz, 1H), 8.08 (d, 

J=7.8Hz, 1H), 7.99 (d, J=8. 7Hz, 1H), 7.65 (d, J=l. 9Hz, 1H), 7.54 (dd, 

J=1.9, 8.7Hz, 1H), 7.39-7.35 (m, 1H), 5.65 (s, 1H), 2.78-2.65 (m, 4H), 

2.28-2.14 (m, 1H), 2.07-1.94 (m, 1H). 
10 ###]3 1 

3-{l-[2-(^ r -/V)-3-fc° ]) v>~/U] i/# n -IH-t'y /^5- 

MeS /\ 



l H NMR (400MHz, CDC1 3 ) 5 : ppm 8. 34 (dd, J=l. 7, 4.8Hz, 1H), 7.40 (dd, 
15 J=1.7, 7.6Hz, 1H), 7.01 (dd, J=4.8, 7. 6Hz, 1H), 5.67 (s, 1H), 2.74-2.65 

(m, 4H), 2.51 (s, 3H), 2.34-2.15 (m, 1H), 1.94-1.83 (ra, 1H). 
3 2 

3- [1- (3-^ a u-4-t° y p ^^-iH- 1°7^^-5-7 ^ 



20 *H NMR (400MHz, CDC1 3 ) 5 : ppm 8. 46 (s, 1H), 8.45 (d, J=5. OHz, 1H), 7.22 

(d, J=5.0Hz, 1H), 5.60 (s, 1H), 2.76-2.71 (m, 4H), 2.32-2.20 (m, 1H), 
1.96- 1. 88 (ra, 1H). 
###J3 3 



5 
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*H NMR (400MHz, CDCI3) 5 : ppra 8. 54 (s, 1H), 8,39 (d, J=5. 2Hz, 1H),7.26- 

7.25 (ra, 1H), 5.64 (s, 1H), 2.82-2.74 (ra, 4H), 2.40-2.28 (m, 1H), 2.04- 
1.95 (m, 1H). 

3-[i-(2, 3-^ ^ v>x?7t*i/7 i/t n 7^)V\-m-V7 S ^ 

r~9 <T> 



1 H1R (400MHz, CDC1 3 )5 : ppm 6. 80-6. 77 (ra, 1H), 6.71-6.66 (m, 2H), 5.91 
(s, 2H), 5.63 (s, 1H), 2.74-2.69 (ra, 2H), 2.60-2.54 (m, 2H), 2.22-2.13 
(m, 1H), 1.98-1.87 (ra, 1H). 
###t 3 5 

3-[l-fe t 3-$?fc =7V-1-4)V)*/? n^/l/l-lH-tTyy— /V-5- 



X H NMR (400MHz, CDClj) 6 : ppm 7. 05 (dd, J=l. 1, 7. 4Hz, 1H), 6.93 (d, 
J=7.5Hz, 1H), 6.81 (dd, J=7.4, 7.5Hz, 1H), 5.64 (s, 1H), 4.59 (t, 
J=8.7Hz, 2H), 3.21 (t, J=8. 7Hz, 2H), 2.69-2.64 (m, 2H), 2.61-2.56 (m, 
2H), 2.18-2.04 (m, 1H), 1.93-1.84 (m, 1H). 
###13 6 

3_[ 1 _( 2)3 -^t Kn-l,4--<y/v f t^v'y-6^^) P^^3-lH-t 0 7 x /- 
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O' 




(TVnh 2 



l H NMR (400MHz, CDCI3) 5 : ppm 6. 86-6. 83 (ra, 1H), 6.81 (d, J=1.6Hz, 1H), 

6.76-6.71 (m, 1H), 5.65 (s, 1H), 4.24 (s, 4H), 2.64-2.56 (m, 2H), 2.55- 
2.50 (m, 2H), 2.14-2.04 (ra, 1H), 1.94-1.87 (ra, 1H). 
t#«3 7 

3- [1- (6-£ n p -3-fcf ]) i?)V) *yp X2 ~ff-M -1H- bT? ^ ^ 



*H NMR (400MHz, CDCI3) 5 : ppm 8. 32 (d, J=2. 5Hz, 1H), 7.49 (dd, J=2. 5, 
8.3Hz, 1H), 7.25 (d, J=8. 3Hz, 1H), 5.52 (s, 1H), 2.66-2.61 (ra, 4H), 
2.20-2.15 (m, 1H), 2.04-1.95 (m, 1H). 
###J3 8 

3-[l-(5-yp^e-2-t° y ^) *str p ^/l/l-lH- /V-5-T ^ > 



l H NMR (400MHz, DMSO-d^ 6 : ppm 11.46 (bs, 1H), 8.62 (d, J=2. 2Hz, 1H), 
7.92 (dd, J=2.2, 8.4Hz, 1H), 7.11 (d, J=8.4Hz, 1H), 5.13 (bs, 1H), 4.57 
(bs, 2H), 2.69-2.65 (m, 2H), 2.57-2.54 (m, 2H), 1.99-1.91 (ra, 1H), 1.81- 
1.80 (ra, 1H). 
#£%0ij3 9 

3-[l-(5-^^/W2-lf I? S*=/u) u -J3~/V]-m-\?=7-J—}V-s-T * y 
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X H KMR (400MHz, DMSO-d 6 ) 5 : ppra 11.22 (bs, 1H), 8.34 (d, J=10.0Hz, 1H), 
7.48 (d, J=6.9, 8.0Hz, 1H), 7.03 (d, J=8. OHz, 1H), 5.11 (bs, 1H), 4.46 
(bs, 2H), 2.70-2.68 (ra, 2H), 2.55-2.49 (m, 2H), 2.25 (s, 3H), 1.95-1.92 
(ra, 1H), 1.80-1.76 (ra, 1H). 
##0114 0 

3- [i- (3-> Tvwa- 1? y */? xj -f^M -1H- \fy ^ V 



l H NMR (400MHz, DMSO-d 6 ) 8 : ppm 11.14 (bs, 1H), 8.34 (d, J=3.8Hz, 1H), 
7.43 (d, J=7.2Hz, 1H), 7.13 (dd, J=4. 9, 7.1Hz, 1H), 4.85 (bs, 1H), 4.52 
(bs, 2H), 2.77-2.75 (m, 2H), 2.57-2.50 (m, 2H), 2.09-2.02 (m, 1H), 2.00 
(s, 3H), 1.74-1.71 (m, 1H). 
###|4 1 

3-[l- (2, 4ri?jr PP7 */#u ^/V] -IH-^y /W5-T S ^ 



l H NMR (400MHz, CDC1 3 ) 5 : ppra 7. 39-7. 23 (m, 3H), 5.59 (s, 1H), 5.29-5.21 

(bs, 2H), 2.81-2.65 (m, 4H), 2.26-2.19 (m, 1H), 1.92-1.86 (ra, 1H). 
##«4 2 

3- {1- [4- (4-^r/K7 * ~ U M 7 ^)V\ P -1H- 1^7 */—A^5rT ^ ^ 



l H NMR (400MHz, CDC1 3 ) 5 : ppm 7.23 (d, J=6.8Hz, 2H), 6.90 (d, J=6.8Hz, 
2H), 5.60 (s, 1H), 3.86 (t, J=4. 8Hz, 4H), 3.84-3.65 (bs, 2H), 3.20 (t, 
J=4.8Hz, 4H), 2.85-2.80 (m, 2H), 2.65-2.60 (ra, 2H), 2.09-1.85 (m, 2H). 





O. 
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###14 3 
5-7 ^> 




X H NMR (400 MHz, CDC1 3 ) 5 : ppm 7.29 (d, J=8.0Hz, 2H), 7.19 (d, J=8. 0Hz, 
2H), 5.62 (s, 1H), 3.70 (d, J=4. 7Hz, 4H), 3.46 (s, 2H), 2.69-2.55 (m, 
4H), 2.44-2.42 (ra, 4H), 2.17-2.06 (m, 1H), 2.02-1.93 (m, 1H). 

5-T ^ / -3-{3-[l-(l, Z-^l/y*?lr*y—JV -5-4 M is? n^/U]-iH-t°7 




CN 



3-[l-(l, 3-^y^^^ n^/^^-^y^n/N^ri h 
yA' (3.9 g) t^T/^JVM YyVls (1.77 g) <£>R^ (10 ml) fc«tl>^^ 

y-/i/ (5p mi) s^ioo'ctn ^mmw^tio fcfou^%2sx;\^m'&, 

mw&Myk (500 ml) t&U BMfc*?Vl' (250 ml) KTftfflUt, 

77^- (v-D^^: ^Pn^/UA/y^/-^=20/l) TiiftiU ilftfe 

(4.00 g) £6fel&£LT#7t 0 . 
l H NMR (400MHz, CDC1 3 ) 5 : ppm 6. 78-6. 71 (m, 3H), 5.90 (s, 2H), 5.30 (s, 
1H), 4.23 (t, J=6.6Hz, 2H), 3.39 (br, 2H), 2.88 (t, J=6. 6Hz, 2H), 2.71- 
2.67 (m, 2H), 2.55-2.50 (m, 2H), 2.10-1.98 (m, 1H), 1.92-1.80 (m, 1H). 
###J4 5 

3-[l-(2-^ n p y^=./u) iy? n r/5vK]-lH-l, 2, 4- hV T V—jV-S-T % 1/ 
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l-(2-^an7*=;W-^r;Wo^>'*^*^75 K (2.5 g) t fc 
Ky^iTkfd* (1-03 mD-^BHS (20 ml) js*!***/-^ (20 ml) m& 

^8o°cTs 4«FH»#tfc 0 m&n&m*^,\afm'&, mnm& (200 mi) 

Kl»U ^onfc/kA (150 ml) KTttHJLfc, WaW4r»*«»-r^*V9A 

^nn^/l/A/y^y-^=30/l) i?»«U BW» (1.01 g) 

l H NMR (400MHz, CDCI3) 5 : ppm 7. 42-7. 40 (m, 1H), 7.36-7.31 (m, 2H), 
7.25-7.21 On, 1H), 4.16 (bs, 2H), 2.93-2.87 (ra, 2H), 2.80-2.75 (m, 2H), 
2.48-2.34 (m, 1H), 1.97-1.85 (ra, 1H). 
###J4 6 

3- U-[4- (y ^/ux/vfr^/u) y=c^)V\ i/jr u ^fM-w-^y V—jv-s-t ^ v 




tfC\Z.l§n L7t3- {1- [4- (* 7 fr* As? T y * -f^-M "lH- tT 

^y^ /U - 5 - T zy (3.77 g ) (146 ml) mUK^^StT b V S^E* 

fiJ* (5.58 g) fcUljStfcffcKU 25 o C^-C^L20#Kjf#Ufc ( , Kfi?»»^ffifiit 

Lfc. ^S^7^pv h^77>f- (V9*y^:^f-WRK^^= 

5/1) -fl»«U 1»» (3.08 g) fcfcfc. 

*H NMR (400MHz, CDClg) 6 : ppm 7. 60 (d, J=8.4Hz, 2H), 7.41 (d, J=8. 4Hz, 

2H), 5.60 (s, 1H), 2.72 (s, 3H), 2.71-2.64 (m, 4H), 2.23-2.16 (m, 1H), 
2.04-1.95 (m, 1H). 
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###J4 7 



U7c3-[1- (2-* nP7x * ^^]-lH- fcfy ^ 
5 V (20 ml) <D^;*^/M^VA7S K (6 ml) n n * K 

(232 mg) SrJP*.Hjai^"C4«FlH«»Lfco EJS«ttS:* (100 ml) 
ftfc, gat^^/W (100 ml) KTttffibTCp W^g^^Tk^^^v-^Ar^ 

/!✓ : TtlU Eft® (340 mg) &#/c 0 

10 l H NMR (400 MHz, CDC1 3 ) 8 : ppm 7. 54-7. 52 (m, 1H), 7.29-7.26 (m, 2H), 
7.19-7.17 (m, 1H) 2.99-2.93 On, 2H), 2.80-2.74 (m, 2H), 2.21-2.11 (m, 
1H), 1.95-1.87 (m, 1H). 

##M4 7kmmo*mx\ &m\ 4 8 <ott&m*&& Lit. 

##M4 8 

15 4-^ o n^fl-tt-t^^J^J^xsA'] *st xi^M-Vk-VyV— A^Sr 



l H NMR (400 MHz, CDCI3) 5 : ppnf 7.24 (d, J=6.8Hz, 2H), 6.89 (d, J=6.8Hz, 
2H), 3.84 (t, J=4.8Hz, 4H), 3.77-3.65 (m, 2H), 3.15 (t, J=4. 8Hz, 4H), 
20 2.95-2.88 (m, 2H), 2.67-2.60 (m, 2H), 2.07-1.97 (m, 2H). 
#%0i]4 9 

5-T ^/-3-[l-(2-^ n D7x^)^ P^/^-lH- ^7^-/1-4-^^- h 
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"C0 2 H 




(T\~NH 2 



l-(2^ao7x^)^P^W^^ v# T-yyY (8.0 g) , i? 
^fM;^7^ K (10 fil) O^nn^M (10 ml) SRWttfcft-A' 

(4.15 ml) ^25V\cxmTLmm^xo.B^mmwvti 0 sfeKiBaawsftetfc 

fyfcKa^yV (10 ml) «PxitttOfh7t Kn^^vaSiKirUfc. 
*SWW-MJ (»tt60?U.04g) ^Th7tKn77>' (84 ml) SfiRlC, 
Z&CKX^u/^YD^ (2.51 g) SrlPx.lRlfifc-ca5ftPB«ffUfco SiSS^ 

(4.32 ml) 80^4^IHft«3i»Iinoa»S^fofc. ^3x4:25^4^3 

U h U ^fvKT S V (13. 24 ml) , kK9^1*»* (1.84 ml) SrJB*. 
80t*T*ft*3I*IBO«Ht«rffo&i KJSSaSRS:* (300 ml) J£#U 
3vW (100 ml) fcTtttttbfc. «^ft«*«l^^*^9AT?(»U 5iML 
15 «EWBLfc. Si^7^o^b^77>f- (S/y#^: 
3i^v=l/l) -tfBHBU Btt* (4.29 g) *#fc Q 

l H NMR (400MHz, CDC1 3 ) 5 : ppm 7. 57-7. 53 (m, 1H), 7.34-7.26 (ra, 2H), 
7.25-7.21 (m, 1H), 4.17-4.11 (bs, 2H), 2.97-2.82 (m, 4H), 2.32-2.19 (m, 
1H), 2.01-1.92 (ra, 1H). 
20 ##«|5 0 

3-[l-(2-^ a a 7i^) V* a ^/l/]-4-^^/WlH-tT^ 3A- /W5-T ^ V 



-ISX^T, n-^fa-M)^ (13.64 ml) Orh7tKn77^ (100 ml) J£ 
25 KS# Ufco jfcv^T^/W-G-* a a 7 ^^) ^ p ^^^v- h 
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(3.72 g) ©7f7kKn77y (40ml) *«Sri*o< 5«TU JST^> 251C 
icML, »£i»#Lfc. £JtttiE<:KEV£U * (50 ml) SrJq*., 4N^ 
"CpH - 3.0fci«U mk^fr (200 ml) -CftfflUfc. W«JBSr**«lfflW- h 
P U «MU »EE«6Lfc. r©Wfc*:**/-/U (40 ml) »t 

5 (5 ml) JcftsftftTt: K7i^-*fnfe (2 ml) SrJDx."CSJEKaft480t; 

Anx.T^ffi^pH = io.ofcn«u ftR^fvi' (200 mi) -ettwufc, ^mm* 

7:7 # n n 7frjls&/*# /-^=30/l) TSHWU BWto 
10 (729 mg) fcjWfefr-f jVfc LT#7c 0 

X H NMR (400 MHz, CDC1 3 > 6 : ppm 7. 54-7. 51 (m, 1H), 7.30-7.25 (m,2H), 
7.19-7.13 (m, 1H), 2.78-2.73 (m, 4H), 2.19-2.03 (ra, 3H), 1.96-1.88 (m, 
1H), 0.64 (t, J=7.5Hz, 3H). 
»#M5 1 

15 3-[l-te-?vuy^=;U)i/?v7^/l']-3-**y7v/<>'- h V >\> 



BOXTF. imttJ-YVVJ* (ffltt60%, 1.09 g) fc^f9t KB77^ (40 
ml) ^»-e*(C»U /H-(4-^ D a 7x^/1/) D 7^^ 
h (5.0 g) fc'itlfrt^FJ^ (1.42 ml) ©fF7tKP77V (40 ml) 

9*. 7k (500 ml) mm^JV (200 ml) fcTfMti Ut, «8U|S:&7k 

(v-y^^:^^W^^/L,=3/l) -CflHKU (4.21 g) 

«r*fe^/^t Lt#fc. 
25 l H NMR (400MHz, CDClj) 6 : ppm 7. 40-7. 36 (m, 2H), 7.19-7.15 (ra, 2H), 3.26 

(s, 2H), 2.80-2.75 (m, 2H), 2.49-2.43 (m, 2H), 2.09-1.85 (m, 2H). 
###J 5 1 1 mm<0%&X\ #%#J 5 2-68 <D{k&&)%&& L± 0 
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#%#J 5 2 

3- [3- (^y^JV^iy) 




L H NMR (400MHz, CDC1 3 ) 6 : ppra 7. 39-7. 23 (m, 9H), 4.41 (s, 2H), 4.08-3.98 
(to, 1H), 3.47 (s, 2H), 2.84-2.81 (m, 2H), 2.77-2.75 (m, 2H). 
5 3 




l H NMR (400MHz, CDC1 3 ) 5 : ppra 7. 27-7. 03 (m, 5H), 3.29 (s, 2H), 2.74-2.68 
(ra, 2H), 2.60-2.54 (m, 2H), 2.18-2.07 (in, 1H), 1. 98-1. 89 (in, 1H). 
###15 4 




l H NMR (400MHz, CDC1 3 ) 5 : ppm 7. 28-7. 03 (m, 4H), 3.27 (s, 2H), 2.81-2.75 
(m, 2H), 2.49-2.42 (m, 2H), 2.00-1.91 (m, 2H). 
###J 5 5 

3-[l-(4-^ Y^yy^jV)^^ yy)jv 



237 

-1- (4-^ nn7x -Z-ir* V~?nAv 
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MeO' 




l H NMR (400MHz, CDCl^ 5 : ppm 7. 14 (d, J=6.8Hz, 2H), 6.93 (d, J=6.8Hz, 
2H), 3.81 (s, 3H), 3.25 (s, 2H>, 2.79-2.73 (m, 2H), 2.47-2.42 (m, 2H), 
2.04- 1.61 On, 2H). 

3-^y-3-[i-(3-b e y o^;Hyn/^= h y )v 



*H NMR (400MHz, CDClj) 8 : ppm 8. 60 (d, J=4. 7Hz, 1H), 8.56 (s, 1H), 7.57 
(d, J=4.0Hz, 1H), 7.36 (dd, J=4. 0, 7. 7Hz, 1H), 3.31 (s, 2H), 2.89-2.82 
(m, 2H), 2.56-2.49 (m, 2H), 2.36-1.62 (m, 2H). 

3-[l-(3-^ h^y=n^;V) P^/U]-3-^y^n/<^ \> y ;U 



*H NMR (400MHz, CDCI3) 5 : ppm 7. 23 (d, J=7.9Hz, 1H), 6.90 (d, J=7.6Hz, 
1H), 6.85-6.60 (m, 2H), 3.80 (s, 3H), 3.28 (s, 2H), 2.79-2.77 (m, 2H), 
2.51-2.44 On, 2H), 2.04-1.78 (ra, 2H). 

3-[l-(3-^n^7x^)V^n^]-3-t^y7'nA'y- hV^ 




V CN 




OMe 




Br 
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! H NMR (400MHz, CDC1 3 ) 5 : ppm 7. 45-7. 15 (ra, 4H), 3.29 (s, 2H), 2.82-2.77 
(m, 2H), 2.50-2.43 (m, 2H), 2.04-1.70 (ra, 2H). 
5 9 

3-[l-(l, Z^<yyi^^y-;U-B~y(;U)^ u^/uyz-tty?*^- h V 



*H NMR (400MHz, CDCI3) 5 : ppm 6. 75 (s, 1H), 6.69-6.65 (m, 2H), 5.98 (s, 

2H), 3.29 (s, 2H), 2.84-2.70 (ra, 2H), 2.49-2.38 (ra, 2H), 2.05-1.81 (m, 
2H). 

##$J6 0 



l H NMR (400MHz, CDC1 3 ) 8 : ppra 7. 54 (d, J=6. 5Hz, 2H), 7.11 (d, J=6. 5Hz, 
2H), 3.26 (s, 2H), 2.82-2.77 (m, 2H), 2.48-2.41 (m, 2H), 2.09-1.83 (m, 
2H). 

##M6 1 
MeO /\ 



l H NMR (400MHz, CDCI3) 5 : ppm 7.19-6.82 (ra, 4H), 3.76 (s, 3H), 3.17 (s, 
2H), 2.81-2.73 (m, 2H), 2.59-2.44 (ra, 2H), 2.21-1.84 (m, 2H). 
6 2 
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l H NMR (400MHz, CDClj) 5 : ppm 8. 67-8. 65 (m, 2H), 7.19-7.18 (ra, 2H), 
3.28(s, 2H), 2.87-2.80 (tn, 2H), 2.53-2.46 (m, 2H), 2.04-1.97 (m, 2H). 

mmie 3 

3-[l-(2-^ nP7x^)^ vf'T'M-Z-ttyyv/O'- b])^ 
CI /\ 



'H NMR (400MHz, CDC1 3 ) 6 : ppra 7. 44-7. 19 (m, 4H), 3.17 (s, 2H), 2.84-2.80 
(m, 2H), 2.54-2.49 (m, 2H), 2.21-2.18 (m, 1H), 1.95-1.89 (ra, 1H). 
##0iJ6 4 

3-[l- (4-^ n ]> ^r^7x^) */? n ^}V\-?>-** V 7us<l/^ bV )V 



41 NMR (400MHz, CDC1 3 ) 5 : ppra 7. 27 (d, J=8. 1Hz, 1H), 7.04 (dd, J=2. 0, 
8.1Hz, 1H), 6.87 (d, J=2. OHz, 1H), 3.76 (s, 3H), 3.16 (s, 2H), 2.72-2.65 
(ra, 2H), 2.36-2.29 (m, 2H), 2.12-1.99 (ra, 1H), 1.95-1.81 (ra, 1H). 
###J6 5 

3-[i-(6-^ ^vv-3-t°y v -73 L ;u]-3-j-3cy7u/0~ bV A* 



l H NMR (400MHz, CDCl,) 6 : ppra 8. 42 (d, J=2.4Hz, 1H), 7.46 (dd, J=2. 4, 
8.0Hz, 1H), 7.21 (d, J=2.4Hz, 1H), 3.33 (s, 2H), 2.84-2.79 (in, 2H), 2.57 
(s, 3H), 2.53-2.46 (m, 2H), 2.19-1.85 (m, 2H). 
6 6 





'CN 
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*H NMR (400MHz, CDCl^ 5 : ppra 7.28-7.25 (m, 2H), 7.15-7.13 (m, 2H), 3.27 
(s, 2H), 2.80-2.73 (ra, 2H), 2.49-2.43 (m, 5H), 2.17-1.87 (m, 2H). 
###86 7 



'H NMR (400MHz, CDC1 3 ) 5 : ppm 7.35-7.27 (m, 4H), 3.28 (s, 2H), 3.01-2.96 
(ra, 0.35H), 2.62-1.98 (ra, 4.65H), 1.10-1.02 (m, 3H). 
##t*j6 8 

3-^-^y-3-[l-(6-^ry V =A0 h V >v 



l H NMR (400MHz, CDCI3) 8 : ppm 8. 96 (dd, J=L7, 4.2Hz, 1H), 8.19 (d, 
J=7.4Hz, 1H), 8.14 (d, J=8.8Hz, 1H), 7.74 (d, J=2. 1Hz, 1H), 7.51-7.46 (ra, 
2H), 3.29(s, 2H), 2.94-2.87 (ra, 2H), 2.65-2.57 (ra, 2H), 2.15-1.92 (m, 
2H). 

##M6 9 

3-[l-(4-^ dp7x^)-3-^ h*i/*s? u7^;V\-Z-jr*y-7us*l/^ Y D/V 





CH 
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OMe 



OMe 



CI 




OEt 




CI 



k CN 



-78<CTx n-t/^y^A (LBOI^f-ySWR, 27 ml) ^Tir h~ /V 
(2.22 ml) -Off7t Kn7?> (100 ml) S8MTU «T^TgL 30# 
reftffbfco l-(HPn7x^l/)-3-^ h*5/^P^#^*/U**V 

5 I/- h (5.72 g) ©fh7t (20 ml) -78 tHFs lKM 

»#ufc B »sa^**«sfti«sfcic-(6oo mi) K»u sm^/ir ( 30 o m i) k 

BBSS:* 7^Pvf^7>f- (*> 5 : ^^rtWS8^=3/t-» 

i/i) x*mmu mm (4.70 g ) *wtft*-f /^fc bxtwt. 

10 *H NMR (400MHz, CDClj) 6 : ppra 7. 42-7. 37 (m, 1.720, 7.39-7.36 (ra, 

0.28H), 7.28-7.24 (m, 1.72H), 7.15-7.10 (m, 0.28H), 3.98-3.88 (m, 0. 14H), 
3.87-3.80 (m, 0.86H), 3.31 (s, 1.72H), 3.29 (s, 0.28H), 3.24 (s, 2.58H), 
3.23 (s, 0.42H), 3.18-3.10 (m, 0.28H), 2.79-2.73 (m, 1.72H), 2.73-2.68 
(m, 1.72H), 2.38-2.32 (m, 0.28H). 

15 6 9 1 mm<Dj,mT\ i o s 5 ©ft***** tfc 

7 0 

3-[l-(4-^ n n7x^;l/)^ p/p \z°/W\-3-^y^u/<y^ h U i\> 



l H NMR (400MHz, CDCI3) 5 : ppm 7. 40-7. 31 (m, 4H), 3.39 (s, 2H), 1.78-1.75 




20 



Cm, 2H), 1.32-1.31 (m, 2H). 
##«7 1 
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CN 



l H NMR (400MHz, CDC1 3 ) S : ppm 7.42-7.36 (m, 5H), 3.38 (s, 2H), 1.78- 
1.75 (m, 2H), 1.35-1.33 (m, 2H). 
##0ij7 2 

5 3-** y-3-[l- (2-fcT V is? p -f^M ~fxi /<is~ WlV 



J H NMR (400MHz, CDCl^) 5 : ppra 8. 60-8. 58 (m, 1H), 7.74-7.72 (m, 1H), 

7.35- 7.33 (id, 1H), 7.25-7.22 (ra, 1H), 3.47 (s, 2H), 2.84-2.77 (ra, 2H), 
2.64-2.59 On, 2H), 2.15-1.85 (m, 2H). 
10 ###17 3 

MeO /\ 



*H NMR (400MHz, CDC1 3 ) 5 : ppm 8. 15 (dd, J=1.8, 5.0Hz, 1H), 7.66 (dd, 
J=1.8, 7.4Hz, 1H), 7.00 (dd, J=5. 0, 7. 4Hz, 1H), 3.90 (s, 3H), 3.20 (s, 
15 2H), 2.76- 2.69 (ra, 2H), 2.36-2.31 (in, 2H), 2.14-2.01 (in, 1H), 1.96-1.84 

(m, 1H). 
#*0»J7 4 





20 




X H NMR (400MHz, CDClj) 5 : ppm 8. 44 (dd, J=l. 6, 4. 8Hz, 1H), 7.61 (dd, 
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J=1.6, 7.6Hz, 1H), 7.12 (dd, J=4.8, 7. 6Hz, 1H), 3.16 (s, 2H), 2.82-2.77 
(m, 2H), 2.53 (s, 3H), 2.52-5.44 (m, 2H), 2.20-2.04 (m, 1H), 1.95-1.81 
(m, 1H). 

mm 5 

3-[l-(3-^ n P-4-fc?D u*?*?;V\-Z-**)/-7u;<i/- MJ/ix 



O 

*H NMR (400MHz, CDC1 3 ) 8 :ppm8.62 (dd, J=0.6, 5.0Hz, 1H), 8.59 (s, 1H), 
7.42 (d, J=5.0Hz, 1H>, 3.22 (s, 2H), 2.89-2.83 (m, 2H), 2.58-2.46 (m, 

2H), 2.22-2.09 (m, 1H), 1.99-1.87 (ni, 1H). 
7 6 

3-[l-(4-^ X2 P-3-t° ]) ^p^i^^y/n^y^ 
C! /\ 



l H NMR (400MHz, CDCI3) 5 :ppra8.68 (s, 1H), 8.53 (d, J=5. 2Hz, 1H), 7.37 
(d, J=5.2Hz, 1H), 3.23 (s, 2H), 2.89-2.83 (m, 2H), 2.62-2.54 (m, 2H), 
2.28-2.14 (ra, 1H), 2.02-1.91 (m, 1H). 

mm 7 7 

3-[i-(2, %-*^vy*Jtt*/y x.~)vys>? p^^t^yyn^'y^ h ]) 



*H NMR (400MHz, CDCl^ 5 : ppm 6. 86-6. 82 (m, 1H), 6.77-6.75 (m, 1H), 
6.69- 6.66 (m, 1H), 5.96 (s, 2H), 4.10 (s, 2H), 2.67-2.60 (ra, 2H), 2.55- 
2.48 (m, 2H), 2.04-1.85 (m, 2H). 
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3-[l-(2,3-v>fc 7 y-7--f^) o /f;^]-3-t^y/P^V 



L H NMR (400MHz, CDC1 3 ) 5 : ppm 7. 15 (dd, J=0.8, 7.3Hz, 1H), 7.03 (d, 
J=7.7Hz, 1H), 6.89 (dd, J=7. 3, 7. 7Hz, 1H), 4.55 (t, J=8.7Hz, 2H), 3.40 
(s, 2H), 3.21 (t, J=8.7Hz, 2H), 2.75-2.68 (ra, 2H), 2.51-2.43 (m, 2H), 
2.04-1.89 (m, 2H). 
7 9 



*H NMR (400MHz, CDClj) 5 : ppm 6.90-6.86 (m, 1H), 6.72 (d, J=2. 3Hz, 1H), 

6.67 (dd, J=2.3, 8.3Hz, 1H), 4.26 (s, 4H), 3.28 (s, 2H), 2.75-2.68 (ra, 

2H), 2.44-2.39 (in, 2H), 2.04-1.90 (m, 2H). 
#%#i|8 0 



l H NMR (400MHz, CDC1 3 ) 5 : ppm 8. 34 (dd, J=0.5, 2. 6Hz, 1H), 7.55 (dd, 
J=2.6, 8.3Hz, 1H), 7.38 (dd, J=0.5, 8.3Hz, 1H), 3.37 (s, 2H), 2.89-2.82 
(ra, 2H), 2.54-2.46 (ra, 2H), 2.13-1.94 (m, 2H). 
#%0ij8 1 

3-[i-(5-^ ^-2-fy v-fr)^? u^/uhz-ttyyv^- YV^ 
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Me' 




J HNMR (400MHz, CDCI3) 5 : ppm 8. 42-8. 41 (m, 1H), 7.54 (dd, J=L 7, 8.0Hz, 
1H), 7.23 (d, J=8.0Hz, 1H), 3.47 (s, 2H), 2.81-2.75 (m, 2H), 2.61-2.56 
(m, 2H), 2.35 (s, 3H), 1.98-1.96 (m, 2H). 

3-[l-(3-^ ^/W-W P^;V]-3-tdry/P/^^ h ]) )V 



O 

l H NMR (400MHz, CDC1 3 ) 5 :ppra8.49 (dd, J=l. 1, 4.7Hz, 1H), 7.47-7.45 (m, 
1H), 7.19 (dd, J=4.8, 7.6Hz, 1H), 3.25 (s, 2H), 2.79-2.74 (m, 4H), 2.07 
(s, 3H), 2.05-2.00 (to, 1H), 1.90-1.72 (m, 1H). 
#%0(18 3 

3-[i-(2,4-v ? ^ p n yx.~)V) pyf^-a-t^y/p^y^ Wjv 



'HIR (400 MHz, CDC1 3 )5 : ppm 7.42-7.35 (m, 3H), 3.19 (s, 2H), 2.85- 
2.78 (tn, 2H), 2.51-2.43 (m, 2H), 2.17-2.10 (ra, 1H), 1.96-1.86 (m, 1H). 

3-{l-[4-(4-^-/U^^^!J^)7^^^]^ n/f;l/)-3-t^y7'D^y^ b V 
)V 



l H NMR (400 MHz, CDCI3) 5 : ppm 7.22 (d, J=6. 8Hz, 2H), 6.88 (d, J=6.8Hz, 




CN 




CN 



CX 
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2H), 3.84 (t, J=4.7Hz, 4H), 3.20 (s, 2H), 3.13 (t, J=4. 7Hz, 4H), 2.89- 
2.75 On, 2H), 2.53-2.45 (m, 2H), 2.12-1.89 (ra, 2H). 

3- { l- [4- ire^y * V y^frYstu zf^M -3-* * V 7 * * 




>HNMR (400 MHz, CDC1 3 ) 8 : pptn 7.37 (d, J=8.0Hz, 2H), 7.18 (d, J=8.0Hz, 
2H), 3.71 (t, J=4.5Hz, 4H), 3.49 (s, 2H), 3.27 (s, 2H), 2.80-2.75 (m, 
2H), 2.51-2.44 (ra, 6H), 2.04-1.93 (in, 2H). 
##0>]8 6 

3- [1- (5-^ n *r-2-\?V ^f;V]-3-^^y/P^y- h y ^ 




l-(5-^P^-2-tf PSfeA') S/^n^V*/l/*^h5^ (9-00 g) ^b, # 
g)«r#fc. 

l HNMR (400MHz, CDCl^ 5 : ppm 8.65 (d, J=2.4Hz, 1H), 7.87 (dd, J=2.4, 
8.4Hz, 1H>, 7.26 (d, J=8. 4Hz, 1H), 3.48 (s, 2H), 2.83-2.77 (in, 2H), 
2.60-2.55 On, 2H), 2. 02-2. 96 (m, 2H). 
##^18 7 

1- (2-? PD7x -VhZ/T / is? C2 V%fr$**S7 ^ K 



NHCN 
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(2.38 g) OjSitK^fvl'fr/UATS K (50 /U) O^an^y (80 ml) 
#Rfc\ (899m 1) SriTFU *Tl»Tft, i«M»*Lfc 0 MJE 

Ts KOttttfrKttU Wkfe*T±Y^ (30 ml) te***U 5 tJT, v"T^ 
K (706 rag) OlW&mfcTh}) t?2*7km& (9 ml) E«W«fc25 , CT\ 
30#IBJ«#Lfc«, * (300 ml) fc»U 6Nj6K*»»fcTpH=5. OfcPKU » 
K^VU (200 ml) fcTfflffibfc. tii^l«Y«^W«L N 5 
ii^s MStSL^ :^J:oT, %$)m (2.50 g) SrafeH*i:LT#fc. 
l H MJR (400MHz, CDC1,) 6 : ppm 7. 45-7. 24 (m,4H), 3.00-2.83 (m,2H), 2.67- 
2.50 (m,2H), 2.38-2.23 (m,lH), 1.97-1.78 (ra,lH). 
m^mS 8 

Xrf^As 5-[l-(4-^ P u~7*l~)V) P ;V] -4->7 / - W V ^ / 




25'CT. **ft^MJ^A (fttt 60%, 1.46 g) !:3-[l-(Hpn7x=;i/) 
V^P^^]-3-^-4ry^n^V=hy^ (5.0 g) ©^^f;^MT; K 
(70 ml) WMzMx.. 30^jg^L7c o £ T9 ]) >M»x-7 s ?>v=.x 1 r!V 
(5.63 g)*SJES»«taO*., 17B#ra«^L7^o KJfcfi£*S\ fiffcfcK* (300 

mi) |c»u (150 mi) fcxtttfj Lfc 0 *fflm*mimst*ir*i/* 

£Vu : ^f-y/SK^^=3/l) T*«f»U (2.50 g) Sr&fej-^fc 

LT#7c 0 

X HNMR (400MHz, CDClj) 5 : ppm 7. 38-7. 34 (m, 2H), 7.25-7.22 (m, 2H), 3.61 
(dd, J=6.9, 7.6Hz, 1H), 2.96-2.77 (ra, 2H), 2.63-2.54 (m, 1H), 2.41-2.32 
(m, 1H), 2.27-2.19 (tn, 2H), 1.98-1.88 (m, 4H), 1.38 (s, 9H). 
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###ij8 9 



g) N ^VtfD^ (1.3 ml) , tffflfcfry (3.31 mg) <DT±h^hV^ (20 
ml) gS^2 5TClctl2«fftfco fiMiW**rfc?>f f5iMk ^E»«SL 

2/i) tflWU B»«(1.24mg)lcr#fc. 

X H NMR (400 MHz, CDC1 3 ) 5 : ppm 7.28-7.23 (m, 4H), 4.10 (q, J=7. 1Hz, 2H), 
3.71 (t, J=4.7Hz, 4H), 3.47 (s, 2H), 2.85-2.76 (m, 2H), 2.50-2.43 (m, 
6H), 2.04-2.00 (ra, 1H), 1.87-1.72 (m, 1H), 1.17 (t, >7. 1Hz, 3H). 
#*W 9 0 




l-(4»^^7a^l/)^P^^*^#^>^*-b (1.75 g) > N- 
^n*rtt<BW$ K (1.50 g) s Wk^sV^fr (263 mg) ©HttflSK* 

(ioo mi) ®&%9ovizx7mmwi>fc° fcj&m&m®. w^sifc 

*HNMR (400 MHz, CDC1 3 ) 5 : ppm 7. 34 (d, J=8.0Hz, 2H), 7.28 (d, J=8.0Hz, 
2H), 4.49 (s, 2H), 4.13-4.06 (ra, 2H), 2.84-2.79 (m, 2H), 2.50-2.46 (m, 
2H), 2.09-1.98 (m, 1H), 1.94-1.84 (m, 1H), 1.18-1.59 (m, 3H). 
###19 1 



Br 




.OEt 
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CN 




OEt 



\A2-\?V V~;V)*/? u??^lj;Vi£~y ]) j\, (20.13 g} */«R=l/l 

mm (ss mi) \zm z_ 1 3ot: \zxmrmm*ft^ tz.m^ ^j-jv (220 mi) 

SriWx.. ^b^90 t C^T8^jf#^fTo7c 0 ^ftS:* (1000 ml) J»,n 

try^/TlcCTW^ smt^/u (500 mi) trttBLt #KlS£tek 

37^- (^y*^:^f-^/iHt^yV=5/l) XHRt«U Bttfc (14.49 
g) trfcfc. 

l HNMR (400MHz, CDCI3) 6 : ppm 8. 59-8. 57 (m, 1H), 7.66-7.63 (m, 1H), 
7.30-7.28 (ra, 1H), 7.17-7.14 (m, 1H), 4.14 (q, J=7. 1Hz, 2H), 2.84-2.78 
(m, 2H), 2.71-2.63 (ra, 2H), 2.10-2.04 (m, 1H), 1.92-1.85 (m, 1H), 1.86 
(t, J=7.1Hz, 3H). 

mm 9 1 twim<D jj&T\ ###19 2-11 Btyt&bt&j&Lit. 

###J9 2 



MiMJR (400MHz, CDC1 3 ) 5 : ppm 7. 35-7. 22 (m, 5H), 4.13 (q, J=7. 2Hz, 2H), 

2.87-2.81 (m, 2H), 2.57-2.49 (m, 2H), 2.09-2.04 (m, 1H), 1.88-1.85 (m, 
1H), 1.19 (t, J=7.2Hz, 3H). 
#%#J9 3 



l HNMR (400MHz, CDC1 3 ) 6 : ppm 7. 27-7. 24 (m, 2H), 7.02-6.96 (m, 2H), 4.44 
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(q, J=7.1Hz, 2H), 2.85-2.78 (m, 2H), 2.49-2.42 (m, 2H), 2.04-2.01 (m, 
1H), 1.87-1.84 (m, 1H), 1.17 (t, J=7. 1Hz, 3H). 
###|9 4 

i-(4-^ b^yy^-^) s $/9xx79i't>A<iR**si'—}> 



l HNMR (400MHz, CDClj) 5 : ppm 7. 22 (d, J=6.7Hz, 2H), 6.86 (d, J=6.7Hz, 

2H), 4.08 (q, J=7.1Hz, 2H), 3.79 (s, 3H), 2.83-2.76 (m, 2H), 2.49-2.42 
(m, 2H), 2.04-1.86 (ra, 2H), 1.17 (t, J=7. 1Hz, 3H). 
##0iJ9 5 

l-(3-fc°y v^A') 



l H NMR (400MHz, CDCI3) 5 : ppra 8. 57 (s, 1H), 8.50 (d, J=4. 8Hz, 1H), 7.66 
(d, J=7.9Hz, 1H), 7.32-7.28 (m, 1H), 4.11 (q, J=7. 1Hz, 2H), 2.91-2.84 (ra, 
2H), 2.55-2.48 (m, 2H), 2.13-1.90 (ra, 2H), 1.17 (t, J=7. 1Hz, 3H). 
###>J 9 6 



Br 

l H NMR (400MHz, CDCl^ 5 : ppra 7. 43 (s, 1H), 7.35 (d, J=7. 3Hz, 1H), 7.21- 
7.16 (ra, 2H), 4.11 (q, J=7. 1Hz, 2H), 2.83-2.78 (m, 2H), 2.50-2.45 (m, 
2H), 2.05-1.88 (ra, 2H), 1.18 (t, J=7. 1Hz, 3H). 
#%01J9 7 

z^^-jv i-(3-^ b^yy^—M -y^x2-^^vp)Vif^yy—b 
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•OEt 



J HNMR (400MHz, CDC1 3 ) 6 :ppm7.23 (d, J=7. 2Hz, 1H), 6.90 (d, J=7.2Hz, 
1H), 6.84 (s, 1H), 6.78-6.76 (ra, 1H), 4.11 (q, J=7. 2Hz, 2H), 3.80 (s, 
3H), 2.82-2.77 (ra, 2H), 2.51-2.47 (ra, 2H), 2.04-1.81 (m, 2H), 1.19 (t, 
5 J=7. 1Hz, 3H). 
t£#0H9 8 

=&As l-(l, 3— <>y^^y-/U-5-^f /U) i/?u-fZ >*/U7$*i/U~ h 



X H NMR (400MHz, CDCl^) 5 :ppm6.78 (s, 1H), 6.75 (s, 2H), 5.93 (s, 2H), 
10 4.11 (q, J=7.1Hz, 2H), 2.80-2.74 (m, 2H), 2.46-2.39 (m, 2H), 2.04-L93 
(ra, 1H), 1.91-1.79 (m, 1H), 1.19 (t, J=7. 1Hz, 3H). 
##0ij9 9 

i-(2-^ v^sy^-M ^P^y^»u-f 



15 X H NMR (400MHz, CDC1 3 ) 5 : ppra 7. 18-6. 81 (m, 4H), 4.09 (q, J=7. 0Hz, 2H) , 
3.74 (s, 3H), 2.81-2.69 (m, 2H), 2.44-2.37 (ra, 2H), 2.22-2.09 (ra, 1H), 
1.95-1.81 (m, 1H), 1.13 (t, J=7. 0Hz, 3H). 
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l HNMR (400MHz, CDCl^ 5 : ppra 7.34-7.20 (m, 4H), 4.14 (q, J=7. 1Hz, 2H), 

2.87-2.80 (m, 2H), 2.56-2.49 (m, 2H), 2.37-2.19 (ra, 1H), 1.93-1.81 (m, 
1H), 1.18 (t, J=7.1Hz, 3H>. 
###J 10 1 



l H NMR (400MHz, CDC1 3 ) 6 : ppm 7. 44 (d, J=6. 5Hz, 2H), 7.17 (d, J=6.5Hz, 
2H), 4.08 (q, J=7. 1Hz, 2H), 2.85-2.78 (m, 2H), 2.46-2.41 (m, 2H), 2.11- 
1.98 (m, 1H), 1.92-1.80 (m, 1H), 1.17 (t, J=7. 1Hz, 3H). 
10 2 

sjf)V i-(6-3V y ~M is? yX/utf^fi'*- h 



l H NMR (400MHz, CDCI3) 6 : ppm 8.89 (dd, J=1.6, 4.2Hz, 1H), 8.15 (d, 
J=7.7Hz, 1H), 8.06 (d, J=8. 7Hz, 1H), 7.72 (d, J=2. OHz, 1H), 7.66 (dd, 
J=2.0, 8.7Hz, 1H), 7.41-7.38 (in, 1H), 4.12 (q, J=7. 1Hz, 2H), 2.97-2.90 
(m, 2H), 2.65-2.58 (m, 2H), 2.18-2.04 (ra, 1H), 1.99-1.88 (m, 1H), 1.17 
(t, J=7.1Hz, 3H). 
10 3 

l-(6-^^/W3-fc 0 ); ^p^y^^wf 



l H NMR (400MHz, CDCl^) 5 : ppm 8. 45 (d, J=2. 4Hz, 1H), 7.52 (dd, J=2.4, 
8.0Hz, 1H), 7.12 (d, J=8. OHz, 1H), 4.11 (q, J=7. OHz, 2H), 2.88-2.81 (m, 
2H), 2.54 (s, 3H), 2.52-2.45 (m, 2H), 2.17-2.01 (ra, 1H), 1.97-1.85 (ra, 
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1H), 1.19 (t, J=7.0Hz, 3H). 
#%#J 10 4 




.OEt 



l H NMR (400MHz, CDC1 3 ) 5 : ppm 8.56 (d, J=4. 5Hz, 2H), 7.22 (d, J=4.5Hz, 
2H), 4.12 (q, J=7.1Hz, 2H), 2.88-2.81 (ra, 2H), 2.52-2.44 (m, 2H), 2.16- 
2.01 On, 1H), 1.95-1.86 (m, 1H), 1.17 (t, J=7. 1Hz, 3H). 
###J 10 5 

x&A* l-(2-^ h^rv--3-try S^A") ^n^y^v^i/-}, 



l H NMR (400MHz, CDClj) 5 : ppm 8. 06 (dd, J=l. 8, 5.0Hz, 1H), 7.54 (dd, 
J=1.8, 7.3Hz, 1H), 6.90 (dd, J=5.0, 7. 3Hz, 1H), 4.11 (q, J=7. 1Hz, 2H), 
3.89 (s, 3H), 2.76-2.70 (ra, 2H), 2.40-2.33 (ra, 2H), 2.24-2.13 (ra, 1H), 
1.94-1.82 (ra, 1H), 1.14 (t, J=7. 1Hz, 3H). 
0 6 

l-[2-(^^/^yV7r-/^)-3-tf i; ^u^y*^W 



l HNMR (400MHz, CDClj) 5 : ppm 8. 35 (dd, J=1.7, 4.8Hz, 1H), 7.45 (dd, 
J=1.7, 7.6Hz, 1H), 7.03 (dd, J=4.8, 7.6Hz, 1H), 4.12 (q, J=7. 1Hz, 2H), 
2.85-2.79 (ra, 2H), 2.54-2.47 (ra, 2H), 2.53 (s, 3H), 2.34-2.22 (m, 1H), 
1.91-1.79 (ra, 1H), 1.16 (t, J=7. 1Hz, 3H). 
#%0J 10 7 





WO 03/004497 



PCT/JP02/06769 



255 




.OEt 



l HNMR (400MHz, CDCl^ 5 : ppm 8. 50 (s, 1H), 8.49 (d, J=5.0Hz, 1H), 7.28 
(d, J=5.0Hz, 1H), 4.17 (t, J=7. 1Hz, 2H), 2.88-2.82 (m, 2H), 2.53-2.47 (m, 
5 2H), 2.36-2.25 (m, 1H), 1.94-1.87 (m, 1H), 1.17 (t, J=7. 1Hz, 3H). 
10 8 



*H NMR (400MHz, CDC1 3 ) 5 : ppm 8. 54 (s, 1H), 8.41 (d, J=5. 2Hz, 1H), 7.28 
10 (d, J=5.2Hz, 1H), 4.13 (q, J=7. 1Hz, 2H), 2.90-2.84 (ra, 2H), 2.62-2.54 (m, 

2H), 2.39-2.28 (m, 1H), 1.99-1.88 (in, 1H), 1.18 (t, J=7. 1Hz, 3H). 
10 9 

1-(1, S-^y/^^y-^-W/W) *stw7$Vl};Vi$*ri/\s—y 



15 l H NMR (400MHz, CDC1 3 ) 8 : ppm 6. 84-6. 77 (ra, 3H), 6.01 (s, 2H), 4.11 (q, 
J=7. 1Hz, 2H), 2.78-2.68 (m, 4H), 2^52-2.38 (ra, 1H), 2.09-1.96 (ra, 1H), 
1.27 (t, J=7. 1Hz, 3H). 
###J 110 

i-(2, 3-v^t i/^Vi^^^)V^i/\^— 





20 



WO 03/004497 



PCT/JP02/06769 



256 



l H NMR (400MHz, CDC1 3 ) 8 : ppra 7. 12-7. 05 (m, 2H), 6.85 (dd, J=7. 5, 7. 5Hz, 
1H), 4.52 (t, J=8.7 Hz, 2H), 4.11 (q, J=7. 1Hz, 2H), 3.17 (t, J=8. 7Hz, 
2H), 2.77-2.72 (m, 2H), 2.52-2.49 (m, 2H), 2.14-2.06 (ra, 1H), 1.95-1.84 
(ra, 1H), 1.19 (t, J=7. 1Hz, 3H). 

##m 1 1 

l-(2 f 3-$?fc Kp-1, 4-^y/^Vy-6--f 



*H NMR (400MHz, CDClj) 6 : ppm 6. 87-6. 76 (m, 3H), 4.14 (s, 4H), 4.12 (q, 
J=7. 1Hz, 2H), 2.78-2.73 (m, 2H), 2.46-2.39 (m, 2H), 2.04-1.84 (m, 2H), 
1.21 (t, J=7. 1Hz, 3H). 
##Ml 1 2 

x.?-/U l-(6-^nn-3-b°y *?~;V) */& V— h 



*H NMR (400MHz, CDCl a ) 6 : ppm 8. 32 (d, J=2. 5Hz, 1H), 7.56 (dd, J=2. 5, 
8.3Hz, 1H), 7.27 (d, J=8. 3Hz, 1H), 4.13 (q, J=7. 1Hz, 2H), 2.88-2.83 (m, 
2H), 2.51-2.44 (m, 2H), 2.19-2.08 (m, 1H), 1.98-1.88 (m, 1H), 1.19 (t, 
J=7.1Hz, 3H). 
113 

1- (3-^^-2-^^-^) ^P^^/^v'W b 



*H NMR (400MHz, CDC1 3 ) 5 : ppm 8. 44 (dd, J=1.0, 4. 8Hz, 1H), 7.41 (dd, 



O" 
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J=1.0, 7.5Hz, 1H), 7.10 (dd, J=4.8, 7. 5Hz, 1H), 4 13 (dd, J=7.0, 14.2Hz, 

2H), 2.82-2.75 (m, 4H), 2.24-2.19 (m, 1H), 2.13 (s, 3H), 1.88-1.85 (m, 
1H), 1.15 (t, J=7.1Hz, 3H). 
114 

xfrfr l-(5-^^/w2-t: o y 



l K NMR (400MHz, CDC1 3 ) 5 : ppm 8. 40 (dd, J=0.6, L5Hz, 1H), 7.46 (dd, 
J=1.8, 7.9Hz, 1H), 7.19 (d, J=8.0Hz, 1H), 4.14 (dd, J=7. 1, 14. 2Hz, 2H), 
2.84-2.77 (m, 2H), 2.68-2.61 (m, 2H), 2.32 (s, 3H), 2.08-2.05 (m, 1H), 
1.91-1.88 (m, 1H), 1.19 (t, J=7. 1Hz, 3H). 
115 



l HNMR (400MHz, CDCLj) 8 : ppm 7. 34-7. 16 (m, 4H), 4.11-4.04 (m, 2H), 
2.99-2.96 (m, 0.45H), 2.65-2.60 (m, 1.55H), 2.43-2.38 (ra, 2.23H), 2.30- 
2.18 (m, 1H), 2.06-1.97 (m, 0.77H), 1.18-1.14 (ra, 3H), 1.10 (d, J=6. 7Hz, 
2.33H), 1.04(d, J=6.6Hz, 0.67H). 
##tfl 116 



*H NMR (400MHz, CDClj) 8 : ppm 7. 19 (d, J=8. 1Hz, 1H), 6.95 (dd, J=2. 0, 
8.1Hz, 1H), 6.80 (d, J=2. OHz, 1H), 4.08 (q, J=7.0Hz, 2H), 3.73 (s, 3H), 
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2.75-2.68 (m, 2H), 2.39-2.32 (m, 2H), 2.22-2.11 (m, 1H), 1.92-1.79 (m, 
1H), 1. 14 (t, J=7.0Hz, 3H). 
###J 117 



*H NMR (400MHz, CDCI3) 5 : ppm 7. 23-7. 19 (m, 4H), 4.08 (q, J=7. 1Hz, 2H), 

2.84-2.77 (m, 2H), 2.49-2.42 (m, 5H), 2.09-1.98 (ra, 1H), 1.93-1.82 (m, 
1H), 1.17 (t, J=7. 1Hz, 3H). 
118 



*H NMR (400MHz, CDC1 3 ) 5 : ppm 7. 33 (s, 1H), 7.28-7.23 (m, 2H), 4.12 (q, 
J=7. 1Hz, 2H), 2.85-2.80 (ra, 2H), 2.52-2.44 (ra, 2H), 2.29-2.24 (m, 1H), 
1.94-1.80 (ra, 1H), 1.17 (t, J=7. 1Hz, 3H). 
#%#J 119 

:xfvV 1- (4-^ "f-jvy */$ n -ft y^J/^v' V— f 



l H NMR (400MHz, CDC1 3 ) 6 : ppm 7. 19 (d, J=7.9Hz, 2H), 7.14 (d, J=7.9Hz, 

2H), 4.07 (q, J=7. 1Hz, 2H), 2.82-2.77 (m, 2H), 2.51-2.44 (m, 2H), 2.32 

(s, 3H), 2.08-1.97 (m, 1H), 1.92-1.83 (m, 1H), 1.17 (t, J=7. 1Hz, 3H). 
12 0 
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CI 




CN 



CI 




-OEt 



NaH(»1£60%, 2. 61 g) «rl-(4-* P n 7*=A^)-3- 1 K* * ^ 

(10.45 g)0^^/U*^r$ K(100 mDSSKKJlP*.^ 30 
WWItfttfTofc. r©tt«l>KICl«U3 WL^^/K3.75 ml)ta*.fc3«F(B 
5 »#UfCo »6W«S:l»fti*«*(500 ml)»C»U B»*^ (150 ml) KTtt 

§gbfc 0 Et#Lfc8.60 g©tri»S:#«fl9 1 tW«ft*»K"C, 3t® 

<&BW« (5.72 g) SrHfe*>f^fcL-C#fc. 
10 l H NMR (400MHz, CDC1 3 ) 5 : ppm 7. 38-7. 16 (m, 4H), 4.13-4.05 (ra, 2H), 

4.04-3.98 (ra, 0. 18H), 3.77-3.68 (ra, 0.82H), 3.24 (s, 0.54H), 3.23 (s, 
2.46H), 3.18-3.12 (ra, 0.36H), 2.83-2.69 (ra, 3.64H), 2.35-2.27 (m, 0.36H), 
1.19-1.15 (ra, 3H). 
12 1 



g) him (5mi) <D^*y-Mi5Q mimm*&oK\cxmmfm&n<itcmz, 

S«^tr25 t CJC^L. mwm& (800 ml) HSfe^^ (300 ml) 

r^aot, iAMb (27.76 g) £#fc D 

*H NMR (400MHz, CDCI3) 5 : ppra 7. 32-7. 24 (ra, 4H), 4.06(q, J=7.2Hz, 2H), 

2.65-2.61 (m, 2H), 2.68-2.58 (m, 2H), 1.91-1.80 (m, 2H), 1.79-1.67 (m, 
2H), 1.14 (t, J=7.2Hz, 3H). 
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1 2 1 1 mm<D%m-? s 122-125 m&mtrttib ^ft Q 
##m 2 2 

^fv> l-(4-^ a n7i^) p >'^yu^^rv'l^— h 



l HNMR (400MHz, CDCI3) 5 : ppm 7. 30-7. 21 (m, 4H), 4.11 (q, J=7. 2Hz, 2H), 

2.84-2.78 (m, 2H>, 2.49-2.41 (m, 2H), 2.13-1.97 (m, 1H), 1.95-1.79 (m, 
1H), 1.17 (t, J=7.2Hz, 3H). 
#%0U 2 3 

3-Hy^t^ri/)-l-(4-^ n n 7 j^) a y^/l/t^Vl/- 



X H NMR (400MHz, CDC1 3 ) 8 : ppm 7. 34-7. 25 (m, 9H), 4.41 (s, 2H), 4.07 (q, 

J=7. 1Hz, 2H), 3.95-3.89 (in, 1H), 2.81-2.79 (m, 4H), 1.15 (t, J=7. 1Hz, 
3H). 

###U 2 4 

1- (4-^ PP7x n/u) a :/n A*l?3r $/ U*— h 



l HNMR (400MHz, CDCI3) 6 : ppm 7. 28-7. 26 (ra, 4H>, 4.08 (q, J=7.2Hz, 2H), 
1.61-1.58 (m, 2H), 1.17-1.13 (tn, 2H), 1.14 (t, J=7. 2Hz, 3H). 
2 5 
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X HNMR (400MHz, CDCy 5 : ppra 7. 35-7. 24 (ra, 5H), 4.10 (q, J=7. 2Hz, 2H), 
1.60-1.57 (m, 2H), 1.20-1.17 (m, 2H), 1.15 (t, J=7. 2Hz, 3H>. 
##M12 6 

z^iV 1- [4- &-*;uy*~ }) ;v) y*~;u] */# u ^/u^-yU- V 

x-f-As l-(4-^P ; t7x^) i/? >-%/\s#$-i/U— Y (1. 13 g) , * 

sUfrV^ (390 jxl) , ThV S^t-^h^K (538 mg) N h y * 
U^^Tirh^) -(^pp*M)-^7^^ (124 rag) „ 2-(^-t-7 ? f7U* 
^^></)fc*y^^ (60 mg) (20 ml) ^£90t^T20B#Kjf}$ 

Lfc. RjtfiW«*:»9, -fe^hSiBflL WEWBLfc. Rfc**?***^ b 
yjyj— ^-f- y/g^xf;l/= 2/1) t«SU gWfe(550 

mg) 

l H NMR (400 MHz, CDC1 3 ) 5 : ppm 7. 23 (d, J=6.8Hz, 2H), 6.87 (d, J=6.8Hz, 
2H), 4.11 (q, J=7.1Hz, 2H), 3.85 (t, J=4. 7Hz, 4H), 3.15 (t, J=4. 7Hz, 4H), 
2.82-2.75 (m, 2H), 2.49-2.42 (m, 2H), 2. 04-1.85 (m, 2H), 1.17 (t, 
J=7.1Hz, 3H). 
12 7 

3- {sZWjVUr* vO -1- (4-^PP7x ~M is? a yP^^^^'V 
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(2.13 g) iTklWby&y £A (1.60 g) O^U^]) *—;U(20 ml)g$c£r 

isox;\cxi2m$imzft<otzm^ &tsfflBt&2sfctcfimv s * goo mi) k 

»U ffi^^TKtt^U (150 ml) ^TttfflU7b 0 ^$IJI&&SzK* 

U (1.47 g ) ft«Jftol#iU#ft, 

*H NMR (400MHz, CDC1 3 ) 5 : ppro 7. 34-7. 25 (m, 9H), 4.41 (s, 2H), 3.99-3.90 
(m, 1H), 2.84-2.79 (m, 4H). 
2 8 

3- (■sOit/u** >» -l - (4- ^ p n?=.-)V) is%a*$= MJ ^ 




5°CT. **flrt-Mf*A (ffif£60%, 814 rag) lrh(4-^DD7xx;l,)-3-t 
Kp*^^0^^*>U#=bP^ (2.82 g) CO^^/V7jx/UAT5 K (30 

mi) ms\zM^ 3o^wa»Lfc. s^Tv i^as^ft^y^p?^ 

K (2.34 ml) l»»a»Lfc 0 RJSfi^£«S?bA*fcjc (200 ml) *MtL. 

ftR^^/U (100 ml) fcTttffibfc, *OT^7k«ffl^^Vl>^T«e»U 

>-/ft»rc^=20/l) T'ttSJU B6» (3.81 g) Sr^fco 
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l HNMR (400 MHz, CDC1 3 ) 5 : ppra 7. 39-7. 28 (m, 4H), 4-49 (s, 0.4H), 4.46 

(s, 1.6H), 4.22-4.15 (m, 1H), 3.18-3.10 (m, 0.4H), 3.01-2.92 (in, 1.6H), 
2.92-2.85 (m, 1.6H), 2.58-2.48 (m, 0.4H). 
###| 12 9 

l-(4-^ p p 7zl~/U)-3-\i Crisis 2 n >#/U,J^ b 9 A- 



c ,xr c " 




-78tT> t 'f'A'V'FtrJ* (1. 14 Mv^^A^— TvPSHft, 69.0 ml) £p-^ n 
n 7 ^~/VT± b~YV /Wl2. 0 g) Or f7tKP77^ (240 ml) i®S^?iT 
Lfc. ffiTm'&, -78T:T^Xl^M#^tTo^m^ *tr^a*t Ky> 
(6.78 ml)WTb7t Kn77^ (50 ml) <DSJS^^jBTbfc 0 ?&T 

»T«* ^S^T^-Cl^K^^fTofc^^, 3^ft^^-r^v-^^(0.84 
Mi^^/l^-X^ifo 94.0 ml)^nx./c 0 E/SMg£25^{;:#M&U 20R$fM 
«#Ufco KJ£^S^1N HC1tK^(L0 1)|C#U mm^^ (400 mlx2) 

MKU B»* (16.5 g) &#7c 0 

l H.NMR (400MHz, CDC1 3 ) 5 : ppm 7. 40-7. 32 (m, 4H), 4.80-4.73 (m, 0.23H), 
4.55-4.45 On, 0.77H), 3.24-3.18 (m, 0.46H), 3.03-2.98 (m, 1.54H), 2.98- 
2.87 (m, 1.54H), 2.57-2.48 (m, 0.46H). 
13 0 

1- (2- tT 5 V^n^y^ MJ A* 




zteSHbf- h y (»tt60%, 105.5 g) ©^f/V*^A75 K (1000 ml) 

ass&otfcifriPU 2-trys?^r*h=h5A' (125 g ) ti, 3—^0*^ 
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u/<ls (107 ml) OWfA^M7 5 K (1000 ml) «SR£:#o< 5«TLfe 0 
WT1»T«. 2rcfcTWm«ttffofcllfc % EJ(SJS**t»L* (200 ml) 
SrjBTLfco 7K (6.0 1) fcJgPLfcfk |»^/u/^*f-^=l/l (2.0 1) \CX 

ffiSLU Btt* (20.13 g) *#fc. 

l H NMR (400MHz, CDCI3) 6 : ppm 8. 65-8. 64 (m, 1H), 7.72-7.69 (m, 1H), 
7.54-7.51 (ra, 1H), 7.26-7.23 (m, 1H), 2.95-2.85 (m, 2H), 2.80-2.70 (m, 
2H), 2.49-2.36 (m, 1H), 2.21-2.09 (m, 1H). 

130^ mm<o^mx\ m^m 131-159 <Dik&m%&& ufc G 

##0J 13 1 



l H NMR (400MHz, CDC1 3 ) 5 : ppm 7. 43-7. 38 tin, 4H), 7.34-7.32 (m, 1H), 

2.87-2.80 (ra, 2H), 2.65-2.62 (m, 2H), 2.45-2.42 (m, 1H), 2.09-2.06 (m, 
1H). 

132 



l H NMR (400MHz, CDC1 3 ) 5 : ppra 7. 27-7. 25 (m, 2H), 7.00-6.96 (ra, 2H), 
2.80-2.75 (ra, 2H), 2.50-2.42 (m, 2H), 2.04-1.95 (ra, 1H), 1.87-1.80 (m, 
1H). 

##0U 3 3 

i-(4-^ h^yy^^/is) */w?$^%)Vi£~yy)v 
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MeO' 




'CN 



l H NMR (400MHz, CDCI3) 5 : ppra 7. 34-7. 31 (ra, 2H), 6.93-6.90 (m, 2H), 3.80 
(s, 3H), 2.85-2.78 (m, 2H), 2.64-2.53 (ra, 2H), 2.42-2.32 (m, 1H), 2.13- 
1.98 (tn, 1H). 
13 4 

l-(3-fc°y^^) i/^p^y^/^Fy^ 



*H NMR (400MHz, CDC1 3 ) 5 : ppra 8. 73 (s, 1H), 8.59 (d, J=4.7Hz, 1H), 7.74 
(d, J=7.8Hz, 1H), 7.35 (dd, J=4. 7, 7. 8Hz, 1H), 2.91-2.86 (m, 2H), 2.69- 
2.64 (ra, 2H), 2.50-2.47 (ra, 1H), 2.15-2.04 (ra, 1H). 
###J 13 5 

l-(3-^n^e^cnn^) n /i^^hy/u- 



*H NMR (400MHz, CDCl^ 6 : ppm 7. 55-7. 26 (tn, 4H), 2.83-2.75 (m, 2H), 
2.65-2.57 (ra, 2H), 2.51-2.39 (m, 1H), 2.14-2.01 (m, 1H). 
13 6 

l-(3-^ Y*t*/7^~;V) i/?u7#>'$/l'7$~h})/l' 





Br 




OMe 



l H NMR (400MHz, CDCI3) 5 : ppm 7. 31 (d, J=8. 7Hz, 1H), 7.00 (d, J=8. 7Hz, 
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1H), 6.93 (s, 1H), 6.86-6.83 (m, 1H), 3.83 (s, 3H), 2.83-2.78 (a, 2H), 
2.63-2.60 (m, 2H), 2.43-2.41 (m, 1H), 2.08-2.04 (m, 1H). 
#^J1 3 7 

1-(1, 3^^/i^^y—^5^jU) i/tv-fp^X/UTS- YD 



*H NMR (400MHz, CDC1 3 ) 5 : ppra 6. 87 (s, 1H), 6.85 (d, J=7.4Hz, 1H), 6.80 
(d, >7.3Hz, 1H), 5.98 (s, 2H), 2.81-2.75 (m, 2H), 2.61-2.52 (m, 2H), 
2.41-2.05 (m, 1H), 2.05-1.93 (m, 1H). 
###| 1 3 8 

i-(2-p< v^yy^/v) i/fu^fyjjji'tf^by/i' 



*H NMR (400MHz, CDCI3) 8 : ppra 7. 30-7. 29 (m, 1H), 7.15-7.13 (m, 1H), 
6.95-6.79 (m, 2H), 3.87 (s, 3H), 2.84-2.78 (m, 2H), 2.61-2.54 (m, 2H), 
2.44-2.42 (m, 1H), 1.96-1.91 (m, 1H). 
13 9 



l H NMR (400MHz, CDC1 3 ) 8 : ppm 7. 30-7. 25 (m, 4H), 2.95-2.88 (m, 2H), 
2.72-2.61 (m, 2H), 2.56-2.45 (m, 1H), 2.04-1.95 (ra, 1H). 
##0iJ 1 4 0 
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Br 




CN 



l HNMR (400MHz, CDC1 3 ) 5 : ppm 7. 53 (d, J=6. 5Hz, 2H), 7.28 (d, J=6.5Hz, 
2H), 2.85-2.79 (m, 2H), 2.62-2.54 (m, 2H), 2.45-2.42 (ra, 1H), 2.09-2.04 
(m, 1H). 
###J 14 1 

l-(6-3V U -/t') i/^P^ Z/ftJUiS^ hV 



N 

l H NMR (400MHz, CDClg) 5 : ppm 8. 95 (dd, J=1.7, 4. 2Hz, 1H), 8.19-8.15 (m, 
2H), 7.85 (d, J=2.1Hz, 1H), 7.77 (dd, J=2. 1, 8.8Hz, 1H), 7.75 (dd, J=4.2, 
8.4Hz, 1H), 2.96-2.90 (m, 2H), 2.79-2.71 (m, 2H), 2.61-2.47 (m, 1H), 
2.24-2.11 (ra, 1H). 
14 2 



l H NMR (400MHz, CDC1 3 ) 5 : ppm 8. 58 (d, J=2. 3Hz, 1H), 7.63-7.59 (ra, 1H), 
7.20 (d, J=8.1Hz, 1H), 2.89-2.83 (m, 2H), 2.64-2.44 (m, 6H), 2.13-2.04 
(ra, 1H). 
#%#J 14 3 

l-(4-t°y &=-M i/Jrn'7#>'jJA'tf=.h } )A' 



l H NMR (400MHz, CDCI3) 5 : ppm 8. 66 (d, J=4. 5Hz, 2H), 7.37 (d, J=4. 5Hz, 
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2H), 2.66-2.59 (m, 2H), 2.55-2.46 (m, 2H), 2.16-1.81 (m, 2H). 
##0ijl4 4 

i-(2-j* h*v-3-t°y>^/u) j\, 

MeO </\ 



*H NMR (400MHz, CDC1 3 ) 5 : ppra 8. 13 (dd, J=1.8, 5.0Hz, 1H), 7.46 (dd, 
J=1.8, 7.4Hz, 1H), 6.90 (dd, J=5.0, 7.4Hz, 1H), 4.01 (s, 3H>, 2.84-2.78 
On, 2H), 2.58-2.52 (ra, 2H), 2.52-2.39 (m, 1H), 2.04-1.96 (m, 1H). 
###J 14 5 

i-[2- ^jvxjvv r -3- tr y n 7$ YD/v 



X H NMR (400MHz, CDC1 3 ) 8 : ppra 8. 35 (dd, J=l. 7, 4. 8Hz, 1H), 7.45 (dd, 
J=1.7, 7.6Hz, 1H), 7.03 (dd, J=4. 8, 7.6Hz, 1H), 2.88-2.79 (ra, 2H), 2.55- 
2.47 On, 2H), 2.55 (s, 3H), 2.33-2.21 (m, 1H), 1.93-1.83 (m, 1H). 
###"J 14 6 

l-(3-^ n P-4-t° ]) i/?X2~?Z>'%JV7$- YVJV 



*H NMR (400MHz, CDC1 3 ) 5 : ppra 8. 62 (s, 1H), 8.55 (d, J=5.0Hz, 1H), 7.21 
(d, J=5.0Hz, 1H), 2.98-2.93 (m, 2H), 2.68-2.54 (m, 2H), 2.60-2.49 (ra, 
1H), 2.09-2.01 (m, 1H). 
1 4 7 

l-(4-£ n n-3-t: 0 D n 7$ 
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N 



l HNMR (400MHz, CDC1 3 ) 5 : ppra 8. 50-8. 49 (m, 2H), 7.38 (dd, J=1.0, 5.2Hz, 

1H), 3.00-2.94 (ra, 2H), 2.78-2.65 (m, 2H), 2.63-2.51 (m, 1H), 2.12-2.01 
(m, 1H). 
##{*J14 8 

1-(1, Z-^^WttV—^i-JtV) %/$ P >-#/l^n MJ )V 



J HNMR (400MHz, CDCI3) 5 : ppm 6. 86-6. 76 (m, 3H), 6.01 (s, 2H), 2.78-2.73 
(ra, 4H), 2.46-2.39 (m, 1H), 2.08-2.02 (ra, 1H). 
&m J 14 9 

l-(2,3-v>t: KP-l-^y^77^-7-^/W *S9 * A* 



*HNMR (400MHz, CDCI3) 6 : ppm 7. 16-7. 03 (111, 2H), 6.83 (dd, J=7. 5, 7.5Hz, 

1H), 4.64-4.57 (ra, 2H), 3.23-3.17 (ra, 4H), 2.76-2.67 (m, 2H), 2.49-2.31 
(m, 1H), 2.04-1.93 (ra, 1H). 
15 0 



1 H NMR (400MHz, CDCI3) 6 : ppm 8. 49 (d, J=2. 7Hz, 1H), 7.72 (dd, J=2. 7, 
8.3Hz, 1H), 7.37 (d, J=8. 3Hz, 1H), 2.92-2.85 (m, 2H), 2.66-2.58 (m, 2H), 
2.57-2.42 (m, 1H), 2.21-2.09 (ra, 1H). 
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15 1 



l- (3-* 5vw2-t° y i/? u -f? y^f/u^ h)) ;u 




CN 



l H NMR (400MHz, CDC1 3 ) 5 : ppm 8. 42 (dd, J=0.8, 4.7Hz, 1H), 7.50 (dd, 
J=0.8, 7.6Hz, 1H), 7.18 (dd, J=4.7, 7.6Hz, 1H), 2.94-2.89 (m, 2H), 2.85- 
2.80 (m, 2H), 2.45-2.42 (m, 1H), 2.39 (s, 3H), 2.00-1.95 (m, 1H). 
15 2 



l H NMR (400 MHz, CDC1 3 ) 5 : ppm 8. 46 (d, J=0.5Hz, 1H), 7.52 (dd, J=2.0, 
7.9Hz, 1H), 7.41 (d, J=7.9Hz, 1H), 2.88-2.83 On, 2H), 2.77-2.70 (m, 2H), 
2.41-2.38 (m, 1H), 2.35 (s, 3H), 2.14-2.11 (ra, 1H). 
#%#U 5 3 

l-(5-^a^e-2-tf]J yjbsutf- h 3 jv 



X H NMR (400MHz, CDCI3) 5 : ppm 8. 69 (dd, >0.5, 2.3Hz, 1H), 7.84 (dd, 
J=2.3, 8.3Hz, 1H), 7.44 (dd, J=0. 5, 8. 3Hz, 1H), 2.87-2.82 (m, 2H), 2.78- 
2.74 (m, 2H), 2.42-2.39 (ra, 1H), 2.16-2.14 (m, 1H). 
15 4 

1- (4-^ n P7i-;v)-3-^ P :x;*7/P#= 3 /u- 
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Me 



CI 




CN 



l H NMR (400MHz, CDCI3) 8 : ppm 7. 39-7. 13 (m, 4H), 2.98-2.84 (to, 0.45H), 
2.82-2.74 (m, 1.55H), 2.64-2.49 (m, 2.23H), 2.21-2.02 (ra, 0.77H), 1.29 
(d, J=6.7Hz, 2.32H), 1.14 (d, J=6. 6Hz, 0.67H). 
15 5 

l-(4-* n p-2-t* b*i/7=>—M i/fv-ff^X/lrt- V 3tV 



l HNMR (400MHz, CDClg) 8 : ppm 7. 35 (d, J=8. 3Hz, 1H), 6.95-6.88 (in, 2H), 
3.87 (s, 3H), 2.85-2.74 (ra, 2H), 2.59-2.32 (m, 3H), 2.01-1.89 (ra, 1H). 
15 6 

1- [4- (^ 'fjVT. ?vy 7 =-)V) y m is? n >%;vtf~ hV^ 



*H NMR (400MHz, CDC1 3 ) 5 : ppm 7. 34-7. 32 (m, 2H), 7.27-7.25 (m, 2H), 
2.84-2.78 (m, 2H), 2.60-2.55 (ra, 2H), 2.49 (s, 3H), 2.48-2.40 (m, 1H), 
2.08-2.00 (ra, 1H). 
m^ffl 157 

l-(2,3-v>fc Yv-iA^^/ittti/ls-fr-i fr) */# n7#y%/utfi^ hV^ 






l H NMR (400MHz, CDC1 3 ) 5 : ppm 6. 90 (s, 1H), 6.87-6.86 (m, 2H), 4.26 (s, 
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4H), 2.80-2.74 (m, 2H), 2.63-2.54 (ra, 2H), 2.46-2.32 (m, 1H), 2.11-2.00 
(ra, 1H). 
###|l 5 8 

l-(2, n uy^M i/t yjjjUtf- 



*H NMR (400MHz, CDC1 3 ) 5 :ppm7.34 (d, J=l. 0Hz, 1H), 7.24 (d, J=1.0Hz, 
2H), 2.89-2.83 (m, 2H), 2.57-2.49 (m, 2H), 2.36-2.23 (m, 1H), 1.94-1.82 
(m, 1H). 
&3%m 15 9 

1- (4-^ Tfr7 * =A/) 9 s9 n MJ 



*H NMR (400 MHz, CDC1 3 ) 5 : ppm 7.27 (d, J=8.0Hz, 2H), 7.21 (d, J=8. 0Hz, 
2H), 2.83-2.77 (m, 2H), 2.63-2.58 (ra, 2H), 2.42-2.35 (m, 4H), 2.12-2.03 
(m, 1H). 

16 0 

(2-^ b*->-3-K°}) v^/W)Ti? Y~ h y As 
OMe 9 Me 



3-(^PD^f;>)-2-^ h^isXVi?* (32.2 g) ^^f;^M^i/K 
(54 ml) m&*. 2b e t\ZXi/T>'ibi-hy £ .A (10. 53 %)<D*J *<?)V*;V***/ 
K(109 ml)^^>o< 9?&TL7c 0 mUX+mmWtU &fP*&7k}^(400 ml) 
\C$L%\ mfc^fr (200 ml) ^T»fflL7t 0 %m§*Mfcfiim^y*i''>^T- 

)V : ^if^/S^^=4/l) T?»SSU B«J* (24.9 g) 
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l HNMR (400MHz, CDClj) 5 : ppm 8.15 (dd, J=1.8, 5.0Hz, 1H), 7.68 (dd, 
J=L8, 7.3Hz, 1H), 6.93 (dd, J=5.0, 7.3Hz, 1H), 3.99 (s, 3H), 3.67 (s, 
2H). 

&m\ 1 6 0 £ mu<oii$zx\ 161-no <ott&m*&i& uz e 
i6i 



l H NMR (400MHz, CDCI3) 6 : ppm 8. 95 (dd, J=l; 5, 4.2Hz, 1H), 8.15 (d, 
J=8.3Hz, 1H), 8.11 (d, J=8.7Hz, 1H), 7.85 (s, 1H), 7.61 (dd, J=2. 0, 
8.7Hz, 1H), 7.45 (dd, J=4. 2, 8. 3Hz, 1H), 3.96 (s, 2H). 
16 2 



*H NMR (400MHz, CDCI3) 8 : ppm 8. 47 (d, J=2. 2Hz, 1H), 7.59 (dd, J=2. 2, 
8.0Hz, 1H), 7.16 (d, J=8.0Hz, 1H), 3.77 (s, 2H), 2.55 (s, 3H). 
16 3 

[2- ^jVT^ivy r ~M -3- 1° V r-teh-hV/i' 



1H NMR (400 MHz, CDC13) d : ppm 8.45 (dd, J=1.6, 4.9Hz, 1H), 7.65 (dd, 

J=1.6, 7.6Hz, 1H), 7.07 (dd, J=4.9, 7.6Hz, 1H), 4.75 (s, 3H), 3.70 (s, 
2H). 

###J 16 4 

(3-^ p n -4- b" ]) T± h - hV A? 






CI 
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X H NMR (400MHz, CDCI3) 8 : ppm 8. 64 (s, 1H), 8.58 (d, J=5.0Hz, 1H), 7.52 
(d, J=5.0Hz, 1H), 3.87 (s, 2H). 
16 5 

CI 



'HNMR (400MHz, CDC1 3 ) 8 : ppm 8. 70 (s, 1H), 8.53 (d, J=5. 3Hz, 1H), 7.41 
(d, J=5.3Hz, 1H), 3.85 (s, 2H). 
16 6 

1, 3— <yy?i?**ry-~/U-4-s(;UT± h-hV/ls 



*H NMR (400MHz, CDC1 3 ) 5 ; ppm 6. 85-6. 79 (ra, 3H), 6.00 (s, 2H), 3.68 (s, 
2H). 

###J 1 6 7 

2, 3-v>t <^^7y^-7-f/PT^b^M;^ 



*H NMR (400MHz, CDC1 3 ) 5 : ppm 7. 17-7. 13 ( m> 2H), 6.87-6.83 (m, 1H), 4.61 
(t, J=8.7Hz, 2H), 3.65 (s, 2H>, 3.26 (t, J=8. 7Hz, 2H). 
1 6 8 



l H NMR (400MHz, CDC1 3 ) 6 : ppm 8. 37-8. 35 (m, 1H), 7.70-7.68 (m, 1H), 
7.40- 7.38 (m, 1H), 3.77 (s, 2H). 
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16 9 




l HNMR (400MHz, CDC1 3 ) 5 : ppm 7. 25-7. 23 (m, 1H), 6.97-6.95 (m, 1H), 
5 6.88- 6.86 (m, 1H), 3.85 (s, 3H), 3.64 (s, 2H). 

&mn 7 o 



l HNMR (400MHz, CDC1 3 ) 5 : ppm 6. 84-6. 83 (ra, 2H), 6.78-6.76 (m, 1H), 4.25 



(2-^ j> 3ci/-3-\l a V (33.2 g) ^cn^A (308 ml) 

U «»RBW-H^ *A*t««CT*»Lfc. ^ B ^ A (20 ° ral) 

rm-«to-CBW* (32.2 g) £#fc 0 

l HNMR (400MHz, CDC1 3 ) 8 : ppm 8. 14 (dd, J=1.8, 5.0Hz, 1H), 7.65 (dd, 
J=1.8, 7.2Hz, 1H), 6.89 (dd, J=5.0, 7.2Hz, 1H), 4.60 (s, 2H), 4.00 (s, 
3H). 

##0U 7 1 tmMZ>Jj&X\ 7 2-18 OOft*»tr**lfc. 

0)J 17 2 




10 



(s, 4H), 3.63 (s, 2H). 



mmii 7 1 
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N 



'CI 



l HHMR (400MHz, CDCI3) 5 : ppra 8. 93 (dd, J=1.7, 4. 2Hz, 1H), 8.14 (d, 
J=8.3Hz, 1H), 8.11 (d, J=8.7Hz, 1H), 7.82 (d, J=l. 7Hz, 1H), 7.75 (d, 
J=8.7Hz, 1H), 7.42 (dd, J=4. 2, 8.2Hz, 1H), 4.77 (s, 2H). 
#%0J 17 3 



1 HM1R (400MHz, CDC1 3 ) 8 : ppm 8. 49 (d, J=2. 2Hz, 1H), 7.63 (dd, J=2. 2, 
8.0Hz, 1H), 7.18 (d, J=8.0Hz, 1H), 4.56 (s, 2H), 2.56 (s, 3H). 
1 7 4 

3- (^ n n ^ ^/U) -2- ^/UX/Uy y 



'HNMR (400MHz, CDC1 3 ) 8 : ppm 8. 42 (dd, J=1.7, 4. 9Hz, 1H), 7.60 (dd, 

J=L7, 7.5Hz, 1H), 7.03 (dd, J=4.9, 7. 5Hz, 1H), 4.62 (s, 2H), 2.62 (s, 
3H). 

#%W 17 5 



l HNMR (400MHz, CDC1 3 ) 8 : ppra 8. 60 (s, 1H), 8.53 (d, J=5. OHz, 1H), 7.47 
(d, J=5.0Hz, 1H), 4.66 (s, 2H). 
#^(17 6 





CI 
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CI 




N 



'CI 



l H NMR (400MHz, CDC1 3 ) 6 : ppra 8. 66 (s, 1H), 8.49 (d, J=5. 3Hz, 1H), 7.38 
(d, J=5.3Hz, 1H), 4.70 (s, 2H). 
17 7 

no 



l H NMR (400MHz, CDC1 3 ) 5 : ppra 6. 87-6. 77 (m, 3H), 6.01 (s, 2H), 4. 58 (s, 
2H). 

17 8 

7-(^nnp<?vw)-2,3-v>t: Kn-i-<y/77y 



l H NMR (400MHz, CDC1 3 ) 5 : ppra 7. 16 (dd, J=l. 1, 7.4Hz, 1H), 7.14 (d, 

J=7.6Hz, 1H), 6.82 (dd, J=7.4, 7.6Hz, 1H), 4.64-4.58 (ra, 4H), 3.22 (t, 
J=8.7Hz, 2H). 
17 9 



l H NMR (400MHz, CDClj) 5 : ppra 8. 39 (d, J=2. 5Hz, 1H), 7.72 (dd, J=2. 5, 

8.2Hz, 1H), 7.34 (d, J=8. 2Hz, 1H), 4.57 (s, 2H). 

#%0iJl8O 

6-(^ n n * ^)-2, 3-v^t Kn-1, 4r^l/W***/V 
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u 




CI 



*H NMR (400MHz, CDCgg : ppra 6. 90 (d, J=l. 8Hz, 1H), 6.87-6.84 (m, 2H), 
4.50 (s, 2H), 4.25 (s, 4H). 

5 I-^o^^/I/J-Hdd^ h^fV-OifV 



Y^r-yy ^JV)^^ J— )V (33.2 g) Orh7tKn77^ 
(UlOml) 25t3T\ trU ^(32. 3 ml)3ttV^H*{b9A/(74 ml)* 

10 R^-hy 9^*»»K:TtSiLfc. Sm^^ (1000 ml) icrfftWL 

U iW:J:ot|ft» (87. lg) *#fc„ 

l H NMR (400MHz, CDC1 3 ) 5 : ppm 7. 25 (d, J=8. 1Hz, 1H), 6.92 (dd, J=2.0, 
15 8.1Hz, 1H), 6.86 (d, J=2. 0Hz, 1H), 4.50 (s, 2H), 3.89 (s, 3H). 

8 2 

(2-^ h * v^~3- fcf ]} v 5 -^) ^ * y 



^^/U 2-t fdri/nnf^h (43.3 g) <0^^)V^=r)V (518 ml) jg 
20 Wfe, **fcy^*iOVl'*=*.Ml5.72 %)<DV^j\,^*rfr (1300 ml) & 

U hW&s «EE*»Lfc. ^aotlM (33.24 g) Srftfc. 

l H NMR (400MHz, CDCI3) 5 : ppm 8. 09 (dd, J=1.9, 5.1Hz, 1H), 7.58 (dd, 




OMe 



OMe 
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J=1.9, 7.1Hz, 1H), 6.88 (dd, J=5.1, 7.1Hz, 1H), 4.64 (s, 2H), 3.98 (s, 
3H), 2.61- 2.47 (bs, 1H). 

&m\ iB2t nm<o^mx\ 1 s 3 ~ 1 s 4 ©fc**«rfrj* ufc> 

###| 18 3 



l HNMR (400MHz, CDC1 3 ) 8 : ppm 8. 78 (d, J=4. 2Hz, 1H), 8.07 (d, J=8. 2Hz, 
1H), 8.01 (d, J=8.6Hz, 1H), 7.76 (s, 1H), 7.65 (d, J=8. 6Hz, 1H), 7.34 
(dd, J=4.2, 8.2Hz, 1H), 4.88 (s, 2H). 
18 4 

[2-(* *}-)V7»)V7 t =^) -3- try *?~M * 9 J —fr 



*H NMR (400MHz, CDC1 3 ) 5 : ppm 8. 39 (dd, J=1.7, 4.9Hz, 1H), 7.61 (dd, 
J=L7, 7.5Hz, 1H), 7.03 (dd, J=4.9, 7.5Hz, 1H), 4.69 (s, 2H), 2.60 (s, 
3H). 

18 5 

(3-^ v u -4- fc° ]) v^/t") * 9 J —fr 



3-^n/fy^3fyr/l^ft K (40.6 g) 0^-9/—^ (140 ml) 

25 e c*-c^b$e>^ip#p^#u^ 0 ^mmzmu-m* (500 mi) 
mt^f-* (30° ml ) «-Tttwufc. **w zm&ffiB'? y^t&x-ftm u 

WHMBLfc. ZfLKXoXntm (26.9 g) Sr»fc. 
l H NMR (400MHz, CDC1 3 ) 5 : ppm 8.47-8.46 (m, 2H), 7.56 (d, J=4. 9Hz, 1H), 
4.81 (s, 2H). 
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18 5 km&<Djjmx\ 186-189 <o\\&m*%& ltz 0 
186 

CI 



l H NMR (400MHz, CDC1,) 5 : ppm 8. 66 (s, 1H), 8.42 (d, J=5. 3Hz, 1H), 7.32 
(d, J=5.3Hz, 1H), 4.83 (s, 2H). 
18 7 

i, 3-^yy^t^ywi/-w^^ ^ / — jv 



*H NMR (400MHz, CDCg 5 : ppm 6.85-6.74 (m, 3H), 6.00 (s, 2H), 4.68 (d, 
J=5.9Hz, 2H). 
1 8 8 

2,3-v>fc Yv-l^sVyyls-l-Jjvttr 



X HNMR (400MHz, CDCI3) 6 : ppm 7. 15 (dd, J=1.0, 7. 3Hz, 1H), 7.09 (d, 
J=7.6Hz, 1H), 6.83 (dd, J=7. 3, 7.6Hz, 1H), 4.66 (d, J=6. 1Hz, 2H), 4.61 
(t, J=8.7Hz, 2H), 3.23 (t, J=8. 7Hz, 2H). 

mm i 1 8 9 

2, 3-v* fc Kn -1, 4— O-y *J** v->-6-f * / -/l" 







! H NMR (400MHz, CDCy 5 : ppm 6. 88 (s, 1H), 6.84-6.81 (m, 2H), 4.57 (s, 



WO 03/004497 PCT/JP02/06769 

281 

2H), 4 25 (s, 4H). 
19 0 



5 4-^nn-2-^ h^^io/'f TS'y K (80 g) W^jvx.-t/U 

(400 ml) Tk^ffc P £ AT/l' 5 ~ * is (13. 9 g ) (O^^lV^-^jV 

(400 ml) «H»^ 25t^TMTL7c 0 **TE)«^SWtrK lRMWf L 

10 SHJSLfco »$^7A^P^b^77^- (v'!J^^:^tWSffi^ 
/V-=8/l) -r»»U miaoTiW (63.79 g) Sr#fc D 
l HNMR (400MHz, CDC1 3 ) 8 :ppm7.20 (d, J=8.0Hz, 1H), 6.94 (dd, J=1.9, 
8.0Hz, 1H), 6.85 (d, J=1.9Hz, 1H), 4.62 (s, 2H), 3.85 (s, 3H). 
##08 190^: n«©*JfeT?s ###] 19 1-19 2 ©ffc&WSrfrrt Lfco 

15 ##M19 1 

(6-;* f-A^3r\+V V—JV) / # J —)V 

XT™ 

X H NMR (400MHz, CDC1 3 ) 8 : ppm 8. 53 (d, J=2. 3Hz, 1H), 7.65 (dd, J=2. 3, 
8.0Hz, 1H), 7.20 (d, J=8.0Hz, 1H), 4.76 (s, 2H), 2.67 (s, 3H). 
20 19 2 

(6-^ n n -3- fcT U v^/l") ^ 9 J 

XT™ 

41 NMR (400MHz, CQClJ 8 : ppm 8. 35 (d, J=2. 5Hz, 1H), 7.70 (dd, J=2.5, 
8.2Hz, 1H), 7.33 (d, J=8. 2Hz, 1H), 4.72 (s, 2H). 
25 ##« 19 3 
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OMe 



OMe 



.C0 2 H 



.COzMe 



2-* h^y^^ym (so g ) task (13.7 mi) <o**j—>v (1100 mi) m 

(500 ml) fcTfl&fflLfc. Wa^^TkiS^^v-^AT^^U tt 
BEjBgLfc, ^iCiotlW (43. 3 g) «:#fc. 
l H NMR (400MHz, CDCI3) 5 : ppm 8.32-8.31 (m, 1H), 8.17-8.14 (m, 1H) 
6.96- 6.93 (m, 1H), 4.05 (s, 3H), 3.90 (s, 3H). 

1 9 3 1 m&<ojjmx\ 194-195 <Dit<&m%&& ltz 0 
&*zm 194 

^^^^/COOMe 



l H NMR (400MHz, CDC1 3 ) 5 : ppm 9. 01 (d, J=4.2Hz, 1H), 8.60 (d, J=1.9Hz, 

1H), 8.31 (dd, J=1.9, 8.8Hz, 1H), 8.27 (d, J=8. 3Hz, 1H), 8.15 (d, 

J=8.8Hz, 1H), 7.47 (dd, J=4. 2, 8. 3Hz, 1H), 4.00 (s, 3H). 
IMSftl 19 5 

^ 2- (;* *?fls*)V7 r —Ad — = h 



l H NMR (400MHz, CDCI3) 5 : ppm 8. 58 (dd, J=1.7, 4.7Hz, 1H), 8.21 (dd, 
J=1.7, 7.7Hz, 1H), 7.05 (dd, J=4. 7, 7.7Hz, 1H), 3.93 (s, 3H), 2.54 (s, 
3H). 

##«1 9 6 




O 




'OMe 
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J. Chem. Soc, Perkin Trans. I 24, 3597 (1997) &J;OTetrahedron 39, 
2009 (1983) fclBitStlfc^frfflV^iaft^tt^rtUfc. 
l H NMR (400 MHz, CDC1 3 ) 5 : ppm 10.51 (s, 1H), 9.05 (s, 1H), 8.69 (d, 
J=5.4Hz, 1H), 7.43 (d, J=5. 4Hz, 1H). 

rn^m 197 

& 

l H NMR (400 MHz, CDC1 3 ) 5 : ppm 10.50 (d, J=0. 5Hz, 1H), 8.79 (s, 1H); 
8.70 (d, J=4.8Hz, 1H), 7.70 (dd, J=0. 5, 4. 8Hz, 1H). 

1,3— <^^^**y— A^4-*yU*r-^7*fc K 
CHO 

Tetrahedron Lett. 32, 2461 (1992) KtSftS ftfcJErfefcfllV^T^IBffc***:* 

*H NMR (400MHz, CDC1 3 ) 5 : ppm 10.12 (s, 1H), 7.29 (dd, J=1.0, 8.0Hz, 1H), 
7.02 (dd, J=L0, 7.6Hz, 1H), 6.93 (dd, J=7.6, 8.0Hz, 1H), 6.13 (s, 2H). 
##PJl 9 9 

2,3-^fc Kn-l,4^V/^^r^>--6-^7V^T^t K 
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CHO 



CHO 




'OH 




*0 



OH 



3,4-v^t Kn^i/^^XT^t K (26.9 ml) x V 9 A (59.1 g) > 

1-/d^ppi^ (17.8 ml) (OT^h^YV^ (490 ml) fet&*6Q°C\C 

5 vb^77^ (VP*^ ^^>/»^^=10/l) tflSL, ifttl 
(8.9 g) £^7c 0 

*H NMR (400MHz, CDCI3) 6 : ppm 9. 82 (s, 1H), 7.42-7.39 (m, 2H), 6.99 (d, 
J=8.7Hz, 1H), 4.35-4.33 (m, 2H), 4.30-4.28 (m, 2H). 
2 0 0 

10 2,3-^t Ko-My^77>7-^^T;i^t K 



-78 0 CK^Lfc2,3-i?t: Fa-<yy77^ (20 ml) Orh7fcKn77y 
(152 ml) ^fg^, n-^^D^?^ (1. 56M^^ff-^ffi, 116 ml) 

15 78°t\C%m'&, ^f^VAT^K (28 ml) £$iTU |i5ffil-T0. 5B#ff«£K 
$£,^25°C^T12^^bfc 0 ^Of, ltttfc«:5*-t?3NlW«:»I*., 25^ 

x\mmw%n<>K-<D'h\-s mm^^ ooomi) ^rttm L/t 0 #mm*& 

yy^i- (i/y^y/n^^^/ftR^^lo/l) TitSSU B»» (17.71 
20 g) 

X H NMR (400MHz, CDCI3) 6 : ppm 10.18 (s, 1H), 7.58 (d, J=7. 9Hz, 1H), 7.41 
(d, J=7.2Hz, 1H), 6.92 (dd, J=7. 2, 7. 9Hz, 1H), 4.72 (t, J=8. 7Hz, 2H>, 
3.23 (t, J=8.7Hz, 2H). 
2 0 1 



CHO 
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Or- 



N-^yi//l/x 9 J <-;VT ^ V (3. 77 g) i if ]) S/&Ar* (22. 0 

g) ft, BOTCKriftlHaHl 8 *, »S*««:«E«»Ufc. SffifcSSSSfc (8.0 

(^9*^v:B»^^/^*V=l/5) -CHWU B (800 
mg) Sr#fc 0 

l H NMR (400 MHz, CDC1 3 ) 5 : ppm 7. 32-7. 27 (m, 5H), 3.87-3.33 (m, 10H), 

2.73 (dt, J=2.0, 11.0Hz, 1H), 2.66 (dq, J=2. 0, 11.5Hz, 1H), 2.19 (dt, 
J=3.0, 11.0Hz, 1H), 1.97 (dd, J=10. 5, 11. OHz, 1H). 
2 0 2 

2- h * y 



4-^0-^1^2- (^ h*i/^^)*/U7*3 > (800 mg) N 5%>*7 

(100 mg) OXgm (10 ml) SRKUl, U ^J1T8^BJ« 

«^4Niftlft-^=ap.f-^SS» (5 ml) Srj&nxifcgL afiicTlftlBJSEttftx S/HS 

mLtco mmzsm^Mcxim ubm#> (600 mg) &#fc 0 

*H NMR (400 MHz, CDC1 3 ) 6 : ppm 10.03 (bs, 2H) , 4. 20-4. 00 (m, 3H), 3.60- 
3.30 (m, 4H), 3.38 (s, 3H), 3.20-3.00 (m, 2H). 

BALB/cT $ * <Ofc&«KfiKt, ±m&MkX+200 \i g/ml {Cf^Sl LfcSEB £ 
O.lmlToST^ItLfc. t«ft*«5<Wkgtr^^^/un-^ (MC) 00.5% 




HCI 
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aat^3&B*s«fcs» lt, szmft b 1 0 ihk ®g!3 0 me n a* l*: 

(MC) ©O.5%^«*Bf*««*SEBg^ft^bl01|il, »^3 0lBfePS4 
ftfc. 1 IK**". 

Si 1 





5 0 


6 1. 


5% 


(***) 




5 0 


2 9. 


6% 


(**) 




5 0 


3 0. 


0% 


(**) 




5 0 


4 7. 


0% 


(*) 




5 0 


5 3. 


6% 


(••*) 




5 0 


3 1. 


7% 


(*) 


»M14 z<D#&m 


5 0 


3 6. 


0% 


(**) 



<MCS*»*>«) - (»f^^^» 

#y ^/*j$*«»iH*^= — — — x 1 0 0 

(MC^ofi) - 

Welch^fcttStudent's t-test{C J: 5«ffiSHftj£G>ft*&*i" o 
*: p<0. 1; **: p<0.01; ***: p<0.001. 

0 «£2, 4, 6- hV = h p^^v^/^ vRSrBDBrttcaA Lfc„ 0. 5% 

r * 9 ^ Lfc 0 ^ b 10 0 Riitte R Lfc 0 JSStt* 0 

*1 2 
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8 PS** Gog/kg). 



*fl$ - : 8 4. 1 

1 20ft&!fa 5 0 8 1.4 

^^77*9^ 20 0 8 1.5 



WI3 

6>©*jfe(J. Immunology, 142: 1523-1527, 1989) fcBfc£L"Cfxofc. 

7mm<om^ sjl/j^^^ (b*^— tsa^a) o^a&T^ 

Freund^^Tv ? ^^>'^^S?OU^:Ploteolipid protein 139-151^^ K 100m 
0.5 : JB0>SvijR# 

3 : *SV^H^©ttK<B** 

5 : <£#JSff 

6 : *EC. 

o.l ml£jgp&^Uc 0 »B5»|ctt0.5«^^/i^7VP^»iR©*SrftPl8*b 
S§ 1 URc^l", 

W<Dfls£*(50 mg/kg) «rJa#Ufc^«?^B:8«+4«a«B*U*:. #38Wofls 
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it # <d © m 



1. Tf25£ (1) : 




(1) 



#Aftg&1>U< tt*|^<D¥ai5S*fcW:2«S35 : «lSK*» (aromatic 
carbocycle) *fctt«ftt> L< f2*!ffi&0 5 - 1 2 *<0^*fcf±«^««[ 
(aromatic heterocycle) £r^*f% ) 

2. 5t (1) fcjBVvC, «*WB«IWW5X3», TI2^: 
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(2) (3) (4) (5) (6 ) 



(7) (8) 



"A 

(9) 


(10) 


R 6 (11) 






3- 







(12) R (13) (15) (16) (17) 

>P 1 ^ ^ 1 ,R 1 O 

^ a.- ^ 

(18) (20) (21) (24) " (25) 

~\ ~^R 

(26) (27) 

nttO~2<DfflR*r«U- 
R^^TO^^-^^iot, tK*JDS^ -R 1J \ -cor 15 , -co 
OR 15 , -S0 2 R 15 

«& u r 1 g& t> u < Hawfc©7/i*A* g&t> l < \±mmm<DT 

-CONR 16 R 17 
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-C (=NR 18 ) NR 19 R 20 

10 <ttSfi«ft0^nT/^^£4r«i-^\ fcSV^R 18 , R x ^JitfR 20 ^ 

-C (=NR 21 ) NR 22 -COR 2 \ -C (=NR 21 ) NR 22 -COOR 2 \ 
tfzte-C (=NR 21 ) NR 22 -S0 2 R 23 
15 (f&U R 21 *5irj?R 22 ^ H-4fcttR4ots 7ksffDR^\ «*t>U<f±« 

~/H5S**-. ) ft*u 

R 6 f±, **IS«\ -R 2 \ -COR 25 , -COOR 25 , ffdi-S0 2 R 25 
25 U R 25 f^N fi&fc U < tt*B*<DT/l'*/l<*, B&*> t < tt«B»^T 
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CONR l6 R 17 (flU R 1S \ R 16 ^J:t>*R 17 f±fifi|2i:^T*fo^ 0 ) £iS 

3. s: (i) fcisv^r, zi>mmm^tc\t~cR z = «iu r 2 «, 

10 ttl^2fficDT/w^ST*^§ttTV>TfcJ:v^/w^-</vSSr^-t'o ) Xh 

4. 5£ (l) fc*5Vvt\ R 3 *3J:^R 4 ^7k^JST--C*fc5IS*^l'-3^v^ 

5. * (1) Kl*5Vvt\ m&mt 1 T»fcSlfl#B 1 ~4 ©V^ftj&flE*©^ 

8. (1 a) : 
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R2 oo N R2oi^ <fct / R 20 9 ( ^ fcXJgfr s — R 1 5 \ -COR 15 ', -COOR 15 \ 

-so 2 r 16 ' (flu R^ , nm^^<^s^r/u^;v^mir 0 > , *fc 

lWtitt\ ) fc*U R 2O2 *5«tt>*R 203 fL W— 4fcH*ftoT % 

*fc«E«1>U<^g^T/^^£^-r3a\ £>5V^R 202 £R 20 
-|[:^ot, tf^»S»\ t^aP^v (flu ^t^y^j;^^ 
ppv?yfc 7k^S> 7;V3^rVl, R«fti-4©7/^Ss Kit 




(29) 




,201 
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R 204 *UtfR 20S te N 7k*B^ •HtoT/u*^ SfcfoMH6 % 

R 2 0 6 f3\ a/u**^ ap7;^;H, 7/i^^#/i^/i^ B&S£ 

SA 1 f± N T125S: 



(a*. y 6 &, ykmm*. ^o^^ ^r/s, -r 3 \ -or 3 \ -s 

R 3 \ -S0 2 R 31 (fiU R 3 M3\ K»tU<f4«Hl«©T^^S, B» 

-NR 32 R 3 \ ^fc^-CONR 32 R 33 tf&U R 32 ;fc5«fcI£R 33 l3\ 
l«4ot, **1JC^ B&1> L< Iitll07/^H, BtM>L<fc«&B& 

lifi&fc U< fi^gft©^^ nr/^/vSSr»-t-j6\ £>5VMiR 32 fc R 33 ^~ 




(40) 



(41) 



(42) 
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-OR 35 . £fcl±-SR 35 »U R 35 fc> g^fcL<HMg^OT , /^/^Ss 
b< tt^WSW^ ar;^/vS, *fctt«*t> b< ttJSBIft©^ oT/^ 

9. a (l a) <D«A l «>y B fc*5V^ R»tR"#-IKtftot»l*t5 
«f^fn«#, TIB:*: 



zMi> *««\ -o-, -s- % -so-, -so r t 

io fcr±-NH-afcU z 2 te. /^v-^ -o-, -s-, -so-, -so 2 

-t^li-NH-^U r^0-lO»iU tttO-2(©aEftSr*' 
iA^Y^R 31 , R 3 \ R 33 , ^fcliR^^R 33 ^-^^^^^-!-^*^ 

mm^TT2m*m&zfrr^zM&<Dm&&&, $xr<n cd ~ (6) 

15 SJx51—*»«Ofi; 

(1) *BMBsJ:tK*A**vaE, 

(2) ri)-^£, ^7c7PwH, ry^*A^=/Hf» ^rprp-^ 

A.fn^^P7;^l, T V —^7 ^£ ^fn7D-^7^£s 
20 ^ n Tjv^/vt ^ / S 

tf=A/£, TV^^g, T^^*/w^-f7VS*fcttTIB (3) (DT^sm 

(3) T^/S 




(46) 



(47) 
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-/^m, ^^2-4dTyW=i^r^/^-yv£ > »l-4(Z)7/^/^/V 

& £ *vtv^T h^r^ym, i~2 m (o&mwi 1-4 or /^^st-b^^ *t 



(5*;*, z»hu ;^v>\ -o-, -s-, -so-, -so 2 -£ 

7c^-NR 36 -^U Z 4 J3, ~0- N -S-, -SO-, -SO 

2 -^fc«:-NR 36 - «&u R 36 ^ TkSfw^. Riii~4^r/^/H, 

2 ~ 4 ^7^=3r/^/^n;v2, 2 — 4 (07/1/3 sfrSo&^tfs/l^ 

^/U^-/H, RT/^*/^^*=/^S N ^fc(iRT/P3^r^/U7j?-yu£fi N 

20 JUi^SoKWJK^tt. #^^>X. KfSl-4©7/^/H, 

1 - 4 1-2 fl^KXft 1~4 <Z>T/^^gTg&£;ft 

/^/U*=/UST«ftS*U-CVN-Ct«tV\ ) , «l-4©7/^/H (flU 



10 
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(4) f}A"**4A%b 



(51) (52) 
10 £ 2VC V t> J: V ^/w*=E-f A*. T % / S (fl U ^ y Sfl^^fc l ~ 4 

art; Btr^^«tt*w^ fi**i-4OT^^ *fc»«««i 

15 -eg^$^TV^Tt><tV\ ) t«Stt5^^xnSSr^L,TVNT%«t 

V\ ) s 

(5) §mWtl~±<OT7V*>vm, ^»2-40T/^W^/^ 

20 «§.u r. tK^Sx 75;s«iu *TS/»*ifflB (3) tc*3 

E (4) \z&VtZ>*;w<*4;umhmikXhZ>o ) s T^=*V*, 7!)^ 

(2) l^lt57]J^S^^Tn7!J- /u£fc[att-T?fc*. ) T*«&£ft 
25 TWCt>.J;V\ ) , 
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t^njji?^ tr*<ys^ *e/u*ji/ % ^-^e/u* y ^ i-;*-*y^-*/u# 
^©4flt©a»IK^f4 % S*tl~4©7/^S, ft*jRl—4©r/^/^ 

10. * (1 a) fcjSV^TX 1 *, TIB^: 



*:*U i^R 200 £) JztKR 201 ^ R 1 5 \ R 16 \ R 17 *l^^5fi^T/war/uS 
OMI&Sas, J^T<£> (l) - (5) ; 

(1) 7kmmte£xf*/\s7$*i/m. 
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